
           
 
 
 

                                    
 
 

CASMEF Working Paper Series 
 

FINANCIAL MARKETS, INDUSTRY DYNAMICS, AND GROWTH 
 
 
 
 

Maurizio Iacopetta, Raoul Minetti, Pietro F. Peretto 
 
 
 

Working Paper No. 9 
September 2014 

 
 
 

Arcelli Centre for Monetary and Financial Studies 
Department of Economics and Business 

LUISS Guido Carli 
Viale Romania 32, 00197, Rome -- Italy 

http://casmef.luiss.edu 
 

 
     
 
 

© Maurizio Iacopetta, Raoul Minetti and Pietro F. Peretto. The aim of the series is to 
diffuse the research conducted by CASMEF Fellows. The series accepts external 

contributions whose topics are related to the research fields of the Center. The views 
expressed in the articles are those of the authors and cannot be attributed to CASMEF. 



!"#$#%"$& '$()*+,- .#/0,+(1 21#$3"%,- $#/ 4(56+7

'$0("8"5 .$%59*++$- :!;< =>%"*#%*,?@5A $#/ >B<'C

D$50& '"#*++"!- '"%7"E$# >+$+* F#"G*(,"+1 @"*+(5 !H @*(*++5- 20)* F#"G*(,"+1

!"#$%&'$

I* ,+0/1 +7* "39$%+ 5J %5(95($+* E5G*(#$#%* J("%+"5#, "# $# *%5#531 67*(* E(56+7 ", /("G*#

K5+7 K1 +7* J50#/$+"5# 5J #*6 L(3, $#/ K1 +7* "#?750,* "#G*,+3*#+ 5J "#%03K*#+ L(3,H !"(3,M

3$#$E*(, *#E$E* "# +0##*&"#E $#/ *39"(* K0"&/"#E $%+"G"+"*,H C%+"G* ,7$(*75&/*(, 35#"+5( 3$#?

$E*(,- K0+ %$# ,7"() 5# +7*"( 35#"+5("#E- +5 +7* /*+("3*#+ 5J 3"#5("+1 =9$,,"G*A ,7$(*75&/*(,H

N7* $#$&1,", (*G*$&, +7$+ +7*,* %5#O"%+, $35#E L(3,M ,+$)*75&/*(, "#7"K"+ +7* *#+(1 5J #*6

L(3,- +7*(*K1 "#%(*$,"#E 3$()*+ %5#%*#+($+"5#H 2*,9"+* /*9(*,,"#E "#G*,+3*#+ (*+0(#, "# +7*

,75(+ (0#- +7* J("%+"5#, %$# 756*G*( &*$/ "#%03K*#+, +5 "#G*,+ 35(* $EE(*,,"G*&1 "# +7* &5#E (0#

+5 *P9&5"+ +7* %5#%*#+($+*/ 3$()*+ ,+(0%+0(*H Q1 3*$#, 5J R0$#+"+$+"G* $#$&1,",- 6* %7$($%+*("8*

%5#/"+"5#, 0#/*( 67"%7 %5(95($+* E5G*(#$#%* (*J5(3, K55,+ 5( (*/0%* 6*&J$(*H

()*+,%-#S <#/5E*#50, 4(56+7- '$()*+ >+(0%+0(*- !"#$#%"$& !("%+"5#,- ;5(95($+* 45G*(?
#$#%*H

./0 1,-)#S <TT- :TU- 4VU

!
<?3$"& $//(*,,S 3"#*++"W3,0H*/0 H I* 6",7 +5 +7$#) 40"/5 ;588"- N0&&"5 X$99*&&"- !&5(*#%"5 Y59*8?/*?>"&$#*,-

'$(%5 @$E$#5- C&*,,$#/($ @*&&5#"- X57# >*$+*(- $#/ ,*3"#$( $#/ %5#J*(*#%* 9$(+"%"9$#+, $+ Q"()K*%) ;5&&*E*- 20)*

F#"G*(,"+1- !*/*($& D*,*(G* Q$#) 5J >$"#+ Y50",- Y0",, F#"G*(,"+1 =D53*A- '"%7"E$# >+$+* F#"G*(,"+1- :!;< =Z"%*A-

:PJ5(/ F#"G*(,"+1- F#"G*(,"+$M ;$++5&"%$ ='"&$#A- F#"G*(,"+1 5J Z$9&*, !*/*("%5 .. $#/ ;*#+*( J5( >+0/"*, "# <%5#53"%,

$#/ !"#$#%* =;><!A- F#"G*(,"+1 5J @",$ =>$#+MC##$ .#,+"+0+* J5( C/G$#%*/ >+0/"*,A- F#"G*(,"+1 5J D53* N5( [*(E$+$-

I5(),759 5# \'$%(5*%5#53"%,- !"#$#%"$& !("%+"5#, $#/ C,,*+ @("%*,] =F#"G*(,"+1 5J @$G"$A- I5(),759 \!"#$#%*-

4(56+7 $#/ ;(",*,] =:!;<?>%"*#%* @5- @$(",A- I5(),759 \<%5#53"% 4(56+7 $#/ '$%(5*%5#53"%,] =Z5(+7 ;$(5&"#$

>+$+* F#"G*(,"+1?:!;<?>B<'C Q0,"#*,, >%755&AH C&& (*3$"#"#E *((5(, $(* 50(,H

^



!"#$#%"$& '$()*+,- .#/0,+(1 21#$3"%,- $#/ 4(56+7

!"#$%&'$

8* ,+0/1 +7* "39$%+ 5: %5(95($+* ;5<*(#$#%* :("%+"5#, "# $# *%5#531 67*(* ;(56+7 ", /("<*#

=5+7 =1 +7* :50#/$+"5# 5: #*6 >(3, $#/ =1 +7* "#?750,* "#<*,+3*#+ 5: "#%03=*#+ >(3,@ !"(3,A

3$#$;*(, *#;$;* "# +0##*&"#; $#/ *39"(* =0"&/"#; $%+"<"+"*,@ B%+"<* ,7$(*75&/*(, 35#"+5( 3$#?

$;*(,- =0+ %$# ,7"() 5# +7*"( 35#"+5("#;- +5 +7* /*+("3*#+ 5: 3"#5("+1 C9$,,"<*D ,7$(*75&/*(,@

E7* $#$&1,", (*<*$&, +7$+ +7*,* %5#F"%+, $35#; >(3,A ,+$)*75&/*(, "#7"="+ +7* *#+(1 5: #*6

>(3,- +7*(*=1 "#%(*$,"#; 3$()*+ %5#%*#+($+"5#@ 2*,9"+* /*9(*,,"#; "#<*,+3*#+ (*+0(#, "# +7*

,75(+ (0#- +7* :("%+"5#, %$# 756*<*( &*$/ "#%03=*#+, +5 "#<*,+ 35(* $;;(*,,"<*&1 "# +7* &5#; (0#

+5 *G9&5"+ +7* %5#%*#+($+*/ 3$()*+ ,+(0%+0(*@ H1 3*$#, 5: I0$#+"+$+"<* $#$&1,",- 6* %7$($%+*("J*

%5#/"+"5#, 0#/*( 67"%7 %5(95($+* ;5<*(#$#%* (*:5(3, =55,+ 5( (*/0%* 6*&:$(*@

()*+,%-#K L#/5;*#50, 4(56+7- '$()*+ M+(0%+0(*- !"#$#%"$& !("%+"5#,- N5(95($+* 45<*(?

#$#%*@

./0 1,-)#K LOO- POQ- 4RQ

2 34$%,-5'$6,4

E7* I0$&"+1 5: >#$#%"$& 3$()*+,- "#%&0/"#; +7*"( $="&"+1 +5 ;5<*(# %5#F"%+, $35#; >(3,A >#$#%"*(,-

3$#$;*(, $#/ 5+7*( ,+$)*75&/*(,- ", "#%(*$,"#;&1 <"*6*/ $, $ 3$S5( /*+*(3"#$#+ 5: +7* &5#;?(0#

9*(:5(3$#%* 5: "#/0,+("$&"J*/ $#/ *3*(;"#; *%5#53"*,@ M*<*($& ,%75&$(, $(;0* +7$+ %(5,,?%50#+(1

/"T*(*#%*, "# ;(56+7 $#/ 9(5/0%+"<"+1 %$# =* $++("=0+*/ +5 $ ,";#">%$#+ *G+*#+ +5 /"T*(*#%*, "#

%5(95($+* ;5<*(#$#%* CH&553 $#/ U$# V**#*#- WQXQY Z$ [5(+$- Z59*J?/*?M"&$#*,- M7&*":*( $#/

U",7#1- WQQQD@ V*%*#+ *39"("%$& ,+0/"*, %5#>(3 +7* "395(+$#%* 5: %5(95($+* ;5<*(#$#%* "# +7*

;(56+7 9(5%*,, C,**- *@;@- 2* \"%5&5A- Z$*<*#- ]*/$- WQQ^D@ E7* PLN2 CWQXWD ,033$("J*, +7",

=5/1 5: *<"/*#%* =1 $(;0"#; +7$+ _%5(95($+* ;5<*(#$#%* *G*(+, $ ,+(5#; "#F0*#%* 5# (*,50(%*

$&&5%$+"5#@ .+ "39$%+, 095# "##5<$+"<* $%+"<"+1 $#/ *#+(*9(*#*0(,7"9@ H*++*( %5(95($+* ;5<*(#$#%*-

+7*(*:5(*- =5+7 6"+7"# PLN2 $#/ #5#?PLN2 %50#+("*, ,750&/ 3$#":*,+ "+,*&: "# *#7$#%*/ %5(95($+*

9*(:5(3$#%* $#/ %$# &*$/ +5 7";7*( *%5#53"% ;(56+7@`

B&+750;7 +7*(* ", $ =(5$/ %5#,*#,0, +7$+ %5(95($+* ;5<*(#$#%* %$# =* (*&*<$#+ :5( ;(56+7-

+7*(* ", &"++&* $;(**3*#+ $=50+ +7* %7$##*&, +7(50;7 67"%7 "+, *T*%+ 59*($+*,@ P# +7* 5#* 7$#/-

+7* $/<5%$+*, 5: +7* _(0&* 5: &$6` <"*6 3$"#+$"# +7$+ *%5#53"*, "# 67"%7 >#$#%"$& 3$()*+, ;0$(?

$#+** ,+(5#;*( 9(5+*%+"5# 5: 3"#5("+1 ,7$(*75&/*(, $#/ 3$#$;*("$& /",%"9&"#* *#S51 35(* "#+*#,*

%539*+"+"5# $#/ =*++*( ;(56+7 9*(:5(3$#%*@ B%%5(/"#; +5 +7", <"*6- +7* "#$="&"+1 5: ,53* *3*(;?

"#; *%5#53"*, +5 $3*&"5($+* %5(95($+* ;5<*(#$#%* 9(5=&*3, 7"#/*(, +7*"( *T5(+, +5 %$+%7 09 6"+7

X



$/<$#%*/ *%5#53"*,@ P# +7* 5+7*( 7$#/- +7* ;5<*(#3*#+, 5: ,*<*($& *3*(;"#; %50#+("*, $#/ 5: ,53*

$/<$#%*/ 5#*, 7$<* 5:+*# 90(,0*/ >#$#%"$& $#/ %5(95($+* 95&"%"*, +7$+ 7$<* $%%5335/$+*/ +7* "#?

:5(3$+"5#$& 59$%"+1 5: =0,"#*,,*, "# >#$#%"$& 3$()*+, $, 6*&& $, 3$#$;*(,A *39"(* =0"&/"#; $++"+0/*,

CPLN2- WQXQD@ E7* *G9*("*#%* 5: =0,"#*,, ;(509, a 0="I0"+50, "# 3"//&*?"#%53* %50#+("*, a ",

9$($/";3$+"% "# +7", (*,9*%+@ '$#1 ;5<*(#3*#+, 7$<* *#$%+*/ 95&"%"*, +7$+ 7$<* 9(5+*%+*/ =0,"#*,,

;(509 $b&"$+*,- $&&56"#; +7*3 +5 /",%&5,* &"3"+*/ "#:5(3$+"5# +5 >#$#%"$& 3$()*+,@ B %5#,*I0*#%*

7$, =**# +7$+ 3$#$;*(, 5: &$(;* ;(509 $b&"$+*, 7$<* 5:+*# =**# $=&* +5 *#;$;* "# _+0##*&"#;`

$%+"<"+"*,- /"<*(+"#; (*,50(%*, *,9*%"$&&1 $+ +7* *G9*#,* 5: 3"#5("+1 ,7$(*75&/*(,@ .# $//"+"5#- "#

+7* =*&"*: +7$+ &$(;* =0,"#*,,*, 650&/ =*++*( %539*+* "# ;&5=$& 3$()*+,- ;5<*(#3*#+, 7$<* 5:+*#

:$<5(*/ +7* $995"#+3*#+ 5: 3$#$;*(, 6"+7 *39"(* =0"&/"#; $++"+0/*,@ E7* $/<5%$+*, 5: +7*,* 95&"?

%"*, ,+(*,, +7$+ &$(;* =0,"#*,, ;(509 $b&"$+*, 7$<* *#;$;*/ "# $;;(*,,"<* "#<*,+3*#+ 95&"%"*, $#/

+0(#*/ 50+ +5 =* +7* *#;"#*, 5: +7* ($9"/ ;(56+7 5: ,*<*($& %50#+("*,- ,0%7 $, c5(*$- .#/5#*,"$-

E7$"&$#/- H($J"&- N7"&*- $#/ d$9$#@ H1 %5#+($,+- +7*"( 5995#*#+, 3$"#+$"# +7$+ +7*,* 95&"%"*, 7$<*

:5(*,+$&&*/ %539*+"+"5# $#/ "#7"="+*/ *#+(*9(*#*0(,7"9@ E7* "39$%+ 5# *%5#53"% ;(56+7 $#/ +7*

5<*($&& 6*&:$(* %5#,*I0*#%*, +70, (*3$"# $3=";050, $ 9("5(" C,**- *@;@- c7$##$- WQQQ- $#/ '5(%)-

85&:*#J5# $#/ e*0#;- WQQf- :5( $ /",%0,,"5#D@

E7", 9$9*( $"3, $+ ,7*//"#; #*6 &";7+ 5# +7", /*=$+*@ V*;$(/&*,, 5: 67"%7 <"*6 5#* *#/5(,*,-

+7* $=5<* /",%0,,"5# "39&"*, +7$+- +5 0#/*(,+$#/ +7* *T*%+, 5: %5(95($+* ;5<*(#$#%* :("%+"5#, 5#

+7* &5#;?(0# 9*(:5(3$#%* 5: $# *%5#531- 5#* #**/, +5 "#<*,+";$+* 756 ,0%7 :("%+"5#, "#F0*#%* =5+7

*#+(*9(*#*0(,7"9- +7$+ ",- +7* *$,* 6"+7 67"%7 #*6 >(3, %$# *#+*( 9(5/0%+ 3$()*+,- $#/ +7* ,9**/

$+ 67"%7 "#%03=*#+ >(3, ;(56@ P# +7* *G+*#,"<* C>(3 *#+(1D 3$(;"#- ,%75&$(, /5%03*#+ +7*

9(5:50#/ *T*%+, +7$+ %5(95($+* ;5<*(#$#%* (*:5(3, 7$<* 7$/ 5# +7* 3$()*+ ,+(0%+0(* 5: <$("50,

%50#+("*, "# (*%*#+ /*%$/*,- "#F0*#%"#; +7* *$,* 6"+7 67"%7 #*6 >(3, =(*$) "#+5 3$()*+, C,**-

*@;@- !0&;7"*(" $#/ M053"#*#- WQXR- $#/ g11+"#*#- c05,$ $#/ E$)$&5- WQQWD@ .#/**/- $&+750;7

0#%5#/"+"5#$& %5((*&$+"5#, $(* 3*(*&1 ,0;;*,+"<*- !";0(* X (*<*$&, $ %&*$( %(5,,?%50#+(1 95,"+"<*

%5((*&$+"5# =*+6**# 3*$,0(*, 5: "#<*,+5(,A 9(5+*%+"5# $#/ +7* "#+*#,"+1 5: >(3 *#+(1@X P# +7*

"#+*#,"<* C"#%03=*#+,A "#<*,+3*#+D 3$(;"#- +7*(* ", *,+$=&",7*/ *<"/*#%* +7$+ %5(95($+* ;5<*(#$#%*

:("%+"5#, %$# /",+5(+ +7* "#<*,+3*#+ /*%","5#, 5: "#%03=*#+ >(3, C,**- *@;@- B;7"5#- U$# V**#*# $#/

h"#;$&*,- WQXRY M7&*":*( $#/ U",7#1- XiijY '5(%)- 85&:*#J5# $#/ e*0#;- WQQfD@ N&*$(&1- $#$&1J"#;

756 %5(95($+* ;5<*(#$#%* ,7$9*, =5+7 +7* *#+(1 5: #*6 >(3, $#/ +7* ;(56+7 5: "#%03=*#+ 5#*,

%$# $&,5 1"*&/ :$(?(*$%7"#; "#,";7+, :5( +7* %0((*#+ 95&"%1 /*=$+*@ E7* 4(*$+ V*%*,,"5# 7$, &*/ +5

%$&&, :5( >#$#%"$& $#/ %5(95($+* (*:5(3,@ V*:5(3, +7$+ =55,+ +7* "#<*,+3*#+, 5: "#%03=*#+ >(3,

3$1 *#+$"& $ %5,+ "# +*(3, 5: 35(* (";"/"+1 "# +7* *#+(1 5: #*6 >(3, $#/- 7*#%*- "# +7* 3$()*+

,+(0%+0(* CE7* L%5#53",+- WQXWD@

E5 *G9&5(* +7*,* ",,0*,- 6* *3=*/ "39*(:*%+ %5(95($+* ;5<*(#$#%* "# $ 35/*& *%5#531 67*(*

XE7* /$+$ (*:*( +5 ii "#/0,+("$&"J*/ $#/ *3*(;"#; %50#+("*,@ !5( =5+7 >(3 *#+(1 $#/ "#<*,+5( 9(5+*%+"5#- +7* /$+$

$(* :(53 +7* 85(&/ H$#)@ .#<*,+5( 9(5+*%+"5# ", $ X?XQ "#/*G 5=+$"#*/ $, +7* $<*($;* 5: +7(** X?XQ "#/"%*, :5( *G+*#+

5: /",%&5,0(*- *G+*#+ 5: /"(*%+5( &"$="&"+1- $#/ *$,* 5: ,7$(*75&/*( ,0"+, C85(&/ H$#)A, 25"#; H0,"#*,, /$+$=$,*- WQXR

09/$+*D@ !"(3 *#+(1 ", 3*$,0(*/ =1 +7* #03=*( 5: #*6 &"3"+*/ &"$="&"+1 %5(95($+"5#, (*;",+*(*/ "# WQXW 9*( X-QQQ

9*59&* $;*, Xf?kO C85(&/ H$#)A, L#+(*9(*#*0(,7"9 M0(<*1 $#/ /$+$=$,*D@

W



*#/5;*#50, ;(56+7 ", /("<*# =5+7 =1 +7* :50#/$+"5# 5: #*6 >(3, +7$+ 5T*( #*6 "#+*(3*/"$+*

9(5/0%+, C+7* *G+*#,"<* 3$(;"#D $#/ =1 +7* "#<*,+3*#+ 5: "#%03=*#+ >(3, "# +7* I0$&"+1 5: +7*"(

*G",+"#; "#+*(3*/"$+* 9(5/0%+, C+7* "#+*#,"<* 3$(;"#D@ E7* *%5#531 ", 9590&$+*/ =1 750,*75&/,-

675- =*,"/*, 65()"#; :5( >(3,- %$# $%+ $, >(3 ,7$(*75&/*(, $#/ 3$#$;*(,@ B%+"<* ,7$(*75&/*(,

;$+7*( :0#/, :(53 5+7*( 750,*75&/, C3"#5("+1 ,7$(*75&/*(,D +5 :50#/ #*6 >(3, $#/ "#+(5/0%* #*6

<$("*+"*, 5: 9(5/0%+,@ '$#$;*(, $(* "# %7$(;* 5: 9(5/0%+"5# $#/ "#<*,+3*#+ /*%","5#, %5#%*(#"#;

*G",+"#; 9(5/0%+,@ E7* %("+"%$& :*$+0(* 5: 50( *%5#531 %5#,",+, 5: +7* 9(*,*#%* 5: %5#F"%+, =*+6**#

3$#$;*(, $#/ ,7$(*75&/*(, $#/ =*+6**# $%+"<* ,7$(*75&/*(, $#/ 3"#5("+1 ,7$(*75&/*(,@ 8* 35/*&

,0%7 :("%+"5#, +$)"#; $ &*$: :(53 +7* >#$#%* &"+*($+0(*- *,9*%"$&&1 \")5&5< $#/ 87"+*/ CWQXRD@ 8*

&*+ >(3 3$#$;*(, $#/ $%+"<* ,7$(*75&/*(, *#;$;* "# 35($& 7$J$(/@ .# 9$(+"%0&$(- $, "# \")5&5< $#/

87"+*/ CWQXRD- 3$#$;*(, %$# *#;$;* "# +0##*&"#; $%+"<"+"*, C/"<*(+ (*,50(%*, :(53 >(3,D $#/ *39"(*

=0"&/"#; C90(,0* 9("<$+* =*#*>+, +"*/ +5 >(3 ,"J*D@ !"(3 $%+"<* ,7$(*75&/*(, %$# 35#"+5( 3$#$;*(,

5# =*7$&: 5: $&& ,7$(*75&/*(, +5 3"+";$+* 3$#$;*(,A 35($& 7$J$(/@ g56*<*(- +7*1 %$# ,7"() 5# +7",

$%+"<"+1- 90++"#; &"++&* *T5(+ "# 35#"+5("#; 3$#$;*(,@ E7* "#%*#+"<* 5: $%+"<* ,7$(*75&/*(, +5 35#"+5(

3$#$;*(, /*9*#/, 5# +7*"( *I0"+1 ,+$)* "# >(3,K +5 "#/0%* 35#"+5("#;- 3"#5("+1 ,7$(*75&/*(, #**/

+5 ,0((*#/*( 9$(+ 5: >(3,A ,0(9&0, +5 $%+"<* ,7$(*75&/*(,@ E70,- >(3 $%+"<* ,7$(*75&/*(, *G+($%+

(*#+, :(53 3"#5("+1 ,7$(*75&/*(,@ E7", 6$1 5: 35/*&&"#; %5(95($+* ;5<*(#$#%* :("%+"5#, #5+ 5#&1

(*9&"%$+*, 9("5( ,+0/"*, =0+ $&,5 3$+%7*, +7* $=5<*?3*#+"5#*/ *<"/*#%* 5# +7* %5(95($+* ;5<*(#$#%*

9(5=&*3, 5: ,*<*($& %50#+("*, "# (*%*#+ /*%$/*,@

8* *G$3"#* 756 %5(95($+* ;5<*(#$#%* :("%+"5#, $T*%+ "#%03=*#+,A "#<*,+3*#+ $, 6*&& $, +7*

*#+(1 5: #*6 >(3, $#/- 7*#%*- +7* 3$()*+ ,+(0%+0(*@ 8* $&,5 "#<*,+";$+* 756- "# +0(#- +7* 3$()*+

,+(0%+0(* :**/, =$%) 5# +7* "#+*#,"+1 5: %5(95($+* ;5<*(#$#%* :("%+"5#,@ E7* $#$&1,", (*<*$&, +7$+

=5+7 +0##*&"#; $#/ *39"(* =0"&/"#; $%+"<"+"*, $&+*( +7* 3$()*+ ,+(0%+0(* =1 *G*(+"#; $# 096$(/

9(*,,0(* 5# +7* ,"J* 5: >(3, $#/ ,&56"#; /56# +7* *#+(1 5: #*6 >(3,@ E7",- "# +0(#- "39&"*, +7$+

=5+7 :("%+"5#, /*9(*,, +7* <$("*+1 5: "#+*(3*/"$+* 9(5/0%+,@ .#+0"+"<*&1- +7* %5(95($+* ;5<*(#$#%*

:("%+"5#, $%+ $, $# $//"+"5#$& =$(("*( +5 +7* *#+(1 5: #*6 >(3,- :5(%"#; 3"#5("+1 ,7$(*75&/*(, #5+

5#&1 +5 ,0,+$"# ,+$#/$(/ +*%7#5&5;"%$& *#+(1 %5,+,- =0+ $&,5 +5 %533"+ $//"+"5#$& *G9*%+*/ (*+0(#,

+5 3$#$;*(, $#/ $%+"<* ,7$(*75&/*(, +5 3"+";$+* %5#F"%+, "#,"/* >(3,@ E7* *T*%+ 5: +7* :("%+"5#,

5# "#%03=*#+,A "#<*,+3*#+ %$# =* 35(* $3=";050,@ P# +7* 5#* 7$#/- =1 "#/0%"#; $ %5#,5&"/$+"5#

5: +7* 3$()*+ ,+(0%+0(*- %5(95($+* ;5<*(#$#%* :("%+"5#, +*#/ +5 =55,+ +7* ($+* $+ 67"%7 "#%03=*#+

>(3, "#<*,+ "# *G",+"#; 9(5/0%+,@ .#+0"+"<*&1- *G$%+&1 =*%$0,* 5: +7* 3$()*+ %5#,5&"/$+"5# $#/

+7* &$(;*( >(3 ,"J* ,0,+$"#$=&* "# *I0"&"=("03- "#%03=*#+, %$# (*$9 &$(;*( =*#*>+, :(53 "#<*,+"#;

"# +7*"( 9(5/0%+,@ P# +7* 5+7*( 7$#/- *,9*%"$&&1 "# +7* %$,* 5: *39"(* =0"&/"#;- +7* %5(95($+*

;5<*(#$#%* :("%+"5#, /",+5(+ 9(5/0%+"5# /*%","5#,- /*9(*,,"#; +7* (*+0(# 5# "#<*,+3*#+ "# *G",+"#;

9(5/0%+,@ 8* 5=+$"# +7$+ "# +7* &5#; (0# +7* 3$()*+ ,"J* *T*%+ +*#/, +5 9(*<$"& $#/ +7* :("%+"5#,

%$# "#/0%* 35(* $;;(*,,"<* "#<*,+3*#+ =1 "#%03=*#+,@

.#+*(*,+"#;&1- +7* 3$()*+ ,+(0%+0(* %$# "# +0(# :**/ =$%) 5# +7* "#+*#,"+1 5: %5(95($+* ;5<?

*(#$#%* :("%+"5#,@ B 9590&$( "/*$ "# +7* &"+*($+0(* ", +7$+ 3$#$;*(,A 35($& 7$J$(/ %$# =* 35(*

,*<*(* "# &$(;*( >(3,- :5( *G$39&* =*%$0,* $%+"<* ,7$(*75&/*(,A 35#"+5("#; =*%53*, 35(* %539&*G

R



"# &$(;*( =0,"#*,,*, Cd*#,*# $#/ '*%)&"#;- XijkD@ B# "#%(*$,* "# >(3,A ,"J* $,,5%"$+*/ 6"+7 $

3$()*+ %5#,5&"/$+"5# %$# +7*# 9(5/0%* $# 5<*($&& (*/0%+"5# "# +7* *b%"*#%1 5: $%+"<* ,7$(*75&/*(,A

35#"+5("#;- *G$%*(=$+"#; 3$#$;*(,A "#%*#+"<*, +5 *#;$;* "# 35($& 7$J$(/@ .# 50( *%5#531- >(3 ,"J*

", "# +0(# *#/5;*#50,&1 "#F0*#%*/ =1 +7* %5(95($+* ;5<*(#$#%* :("%+"5#,- ,5 $ 30+0$&&1 (*"#:5(%"#;

"#+*($%+"5# C_30&+"9&"*(` *T*%+D =*+6**# I0$&"+1 5: %5(95($+* ;5<*(#$#%* $#/ 3$()*+ ,+(0%+0(* %$#

$(",* "# +7* ;(56+7 9(5%*,,@

E7* *T*%+, "&&0,+($+*/ $=5<* 1"*&/ +7$+ +7* #*+ 6*&:$(* "39$%+ 5: %5(95($+* ;5<*(#$#%* :("%+"5#,

", $3=";050, $ 9("5("@ P# +7* 5#* 7$#/- +7* :("%+"5#, +*#/ +5 /*9(*,, 6*&:$(* =1 "#7"="+"#; +7*

*#+(1 5: #*6 >(3, $#/ (*/0%"#; +7* $(($1 5: "#+*(3*/"$+* 9(5/0%+,@ P# +7* 5+7*( 7$#/- 67*#

+7*"( 95,"+"<* *T*%+, 5# "#<*,+3*#+ 9(*<$"& 5<*( +7* #*;$+"<* 5#*,- +7* :("%+"5#, +*#/ +5 "#%(*$,*

6*&:$(* +7(50;7 +7", %7$##*&@ 87*# 6* %$&"=($+* %5(95($+* ;5<*(#$#%* 9$($3*+*(, "# &"#* 6"+7

+7* *39"("%$& >#/"#;, 5: \")5&5< $#/ 87"+*/ CWQXRD :5( +7* ]#"+*/ M+$+*,- 6* 5=,*(<* +7$+ +7*

6*&:$(* %7$#;* /0* +5 +7* "#<*,+3*#+ *T*%+ 50+6*";7, +7* *#+(1 ($+* 6*&:$(* *T*%+@ N5#<*(,*&1-

67*# 6* %5#,"/*( $# *%5#531 6"+7 %5(95($+* ;5<*(#$#%* :("%+"5#, 5: $# "#+*#,"+1 %539$($=&* +5

+7$+ :50#/ "# *3*(;"#; %50#+("*,- +7* 6*&:$(* %5,+ /0* +5 +7* $&+*($+"5# 5: +7* 3$()*+ ,+(0%+0(* ",

+7* 9(*<$"&"#; :5(%*@ E7", 7$, "395(+$#+ 95&"%1 "39&"%$+"5#,K $3*&"5($+"#; %5(95($+* ;5<*(#$#%*

9(535+*, 6*&:$(* 35(* "# %50#+("*, 6"+7 955( "#"+"$& ;5<*(#$#%* C*@;@- *3*(;"#; %50#+("*,D +7$#

"# %50#+("*, 6"+7 ;55/ "#"+"$& ;5<*(#$#%* C*@;@- $/<$#%*/ *%5#53"*,D@ E70,- +7* $(;03*#+, 5:+*#

90+ :5(6$(/ "# *3*(;"#; %50#+("*, +5 S0,+":1 >(3,A "#:5(3$+"5#$& 59$%"+1 "# >#$#%"$& 3$()*+, $#/

3$#$;*(,A *39"(* =0"&/"#; =*7$<"5( $99*$( +5 =* 3",9&$%*/@

E7* (*3$"#/*( 5: +7* 9$9*( ", 5(;$#"J*/ $, :5&&56,@ M*%+"5# W (*&$+*, +7* $#$&1,", +5 9("5( &"+*($?

+0(*@ M*%+"5#, R $#/ O 9(*,*#+ +7* (*$& ,*%+5( 5: +7* 35/*& *%5#531- "#+(5/0%* %5(95($+* ;5<*(#$#%*

:("%+"5#,- $#/ ,5&<* :5( $;*#+,A /*%","5#,@ M*%+"5# f %7$($%+*("J*, +7* ;*#*($& *I0"&"=("03 ,+(0%+0(*

$#/ ,5&<*, :5( +7* ,+*$/1 ,+$+*@ .# M*%+"5#, k?^- 6* "#<*,+";$+* +7* /1#$3"%, 5: +7* *%5#531 $#/

+7* (*,95#,* 5: +7* *%5#531 +5 ,75%), +5 %5(95($+* ;5<*(#$#%* :("%+"5#,- :5( *G$39&* (*F*%+"#;

%5(95($+* ;5<*(#$#%* (*:5(3,@ M*%+"5# i ,+0/"*, 756 %5(95($+* ;5<*(#$#%* :("%+"5#, "#F0*#%* +7*

&5#;?(0# 9$++*(# 5: /*<*&593*#+ 5: +7* *%5#531@ M*%+"5# XQ %5#%&0/*,@ E7* 9(55:, 5: +7* 35/*&

$(* (*&*;$+*/ +5 +7* E*%7#"%$& B99*#/"G@

7 8%6,% 06$)%&$5%)

E7*(* ", $ ;(56"#; &"+*($+0(* 5# +7* (5&* 5: >#$#%"$& 3$()*+, "# +7* ;(56+7 9(5%*,,@ e*+- &"++&*

", )#56# $=50+ +7* (5&* 5: %5(95($+* ;5<*(#$#%* :("%+"5#,- *,9*%"$&&1 67*# 6* +$)* +7* 3$()*+

,+(0%+0(* 5: +7* *%5#531 "#+5 $%%50#+@ 2*,9"+* *$(&1 $++*39+, $#/ %$&&, :5( 35(* (*,*$(%7 C,**-

*@;@- B;7"5# $#/ g56"++- Xii^D- +7*5(*+"%$& 65() 5# 756 %5(95($+* ;5<*(#$#%* $T*%+, ;(56+7 7$,

&$;;*/ =*7"#/ +7* 95&"%1?5("*#+*/ /*=$+*@ B #5+$=&* *G%*9+"5# ", (*%*#+ 65() =1 B)%";"+- B&9 $#/

[*+*(, CWQXOD@ B)%";"+ *+ $&@ %5#,"/*( $# *T5(+ 35/*& "# 67"%7 +7* *#+(1 ($+* 5: #*6 >(3, ", ;"<*#@

H1 75&/"#; 09 >(3, *G 95,+- 3$#$;*(, %$# /",%50($;* +7* "#%(*$,* "# +7* ,%59* 5: >(3,A 9(5/0%+

&"#*,@ E70,- "# +7*"( 35/*& %5(95($+* ;5<*(#$#%* :("%+"5#, 7$39*( +7* *G9$#,"5# 5: +7* ($#;* 5:

O



$%+"<"+"*, 5: "#%03=*#+ >(3,@ P+7*( 9$9*(, +7$+ ,+0/1 +7* &5#;?(0# *T*%+ 5: %5(95($+* ;5<*(#$#%*

"#%&0/* N$,*&&" $#/ 4*##$"5&" CWQXRD $#/ N55&*1- '$("35# $#/ l0$/("#" CWQXOD@ N$,*&&" $#/

4*##$"5&" CWQXRD 35/*& $# *%5#531 "# 67"%7 %(*/"+ 3$()*+ :("%+"5#, %$# "#/0%* +7* +($#,3",,"5#

5: >(3 56#*(,7"9 +5 "#*b%"*#+ 7*"(,- "#7"="+"#; +7* (*$&&5%$+"5# 5: 56#*(,7"9 +5 35(* 9(5/0%+"<*

$;*#+,@ .# +0(#- ,0%7 $ 3",$&&5%$+"5# 5: 56#*(,7"9 ,&56, /56# ;(56+7@ N55&*1- '$("35# $#/

l0$/("#" CWQXOD "#<*,+";$+* +7* &5#;?(0# $;;(*;$+* "39&"%$+"5#, 5: %5(95($+* ;5<*(#$#%* :("%+"5#,

"#,"/* >#$#%"$& >(3,@ .# 9$(+"%0&$(- +7*1 ,+0/1 +7* *T*%+, 5: >#$#%"$& 3$#$;*(,A (",) +$)"#;- 67*#

+7", (",) +$)"#; "#F0*#%*, +7* <$&0* 5: 3$#$;*(,A 50+,"/* 59+"5#@ P0( 9$9*( ", $&,5 (*&$+*/ 35(*

=(5$/&1 +5 +7* &"+*($+0(* 5# +7* "39$%+ 5: "39*(:*%+ >#$#%"$& 3$()*+, 5# ;(56+7 C,**- *@;@- B;7"5#-

g56"++ $#/ '$1*(?!50&)*,- WQQfY N55&*1 $#/ l0$/("#"- WQQXY 4(**#655/ $#/ d5<$#5<"%- XiiQ- $#/

H*#%"<*#;$ $#/ M3"+7- XiiXD@

!(53 $ 35/*&&"#; 95"#+ 5: <"*6- =*%$0,* 50( ;5$& ", +5 0#/*(,+$#/ 756 %5(95($+* ;5<*(#$#%*

$T*%+, =5+7 +7* =*7$<"5( 5: *#+(*9(*#*0(, "# *,+$=&",7"#; #*6 >(3, $#/ +7* "#<*,+3*#+ /*%","5#,

5: "#%03=*#+ >(3,- 6* =0"&/ 5# +7* &"+*($+0(* +7$+ 7$, *G+*#/*/ 35/*&, 5: *#/5;*#50, ;(56+7 +5

"#%&0/* *#/5;*#50, 3$()*+ ,+(0%+0(* C,**- *@;@- [*(*++5- Xiik $#/ Xiii- $#/- :5( $ (*%*#+ ,0(<*1-

L+(5- WQQiD@ B :0(+7*( "395(+$#+ :*$+0(* 5: +7", %&$,, 5: 35/*&, ", +7* #*0+($&"+1 5: +7* $;;(*;$+*

,"J* 5: +7* 3$()*+ 6"+7 (*,9*%+ +5 +7* &5#;?(0# ;(56+7 5: 9*( %$9"+$ "#%53*@ E7", #*0+($&"+1 "39&"*,

+7$+ :0#/$3*#+$&, $#/ 95&"%1 <$("$=&*, +7$+ 65() +7(50;7 +7* ,"J* 5: +7* $;;(*;$+* 3$()*+ 7$<*

#5 ;(56+7 *T*%+,- 67*(*$, :0#/$3*#+$&, $#/ 95&"%1 <$("$=&*, +7$+ (*$&&5%$+* (*,50(%*, =*+6**#

"#%03=*#+,A "#<*,+3*#+ $#/ >(3 *#+(1 /5 7$<* &5#;?(0# ;(56+7 *T*%+, C,**- *@;@- [*(*++5- Xii^ $#/

XiiiY 2"#5950&5, $#/ E7539,5#- Xii^Y e50#;- Xii^Y g56"++- XiiiD@W E7", :*$+0(* ", 9$(+"%0&$(&1

0,*:0& :5( 50( 90(95,*, =*%$0,* "+ $&&56, 0, +5 ,+0/1 +7* "39$%+ 5: %5(95($+* ;5<*(#$#%* (*:5(3,

"# $# *%5#531 6"+7 ;(56"#; 9590&$+"5# $#/ $# *G9$#/"#; $(($1 5: 9(5/0%+,@

!"#$&&1- +7* 9$9*( $&,5 (*&$+*, +5 +7* &"+*($+0(* +7$+ ,+0/"*, +7* "#<*,+3*#+ /",+5(+"5#, "#/0%*/

=1 %5(95($+* ;5<*(#$#%* :("%+"5#,@ .335(/"#5 $#/ [$;$#5 CWQXWD *G$3"#* +7* "39$%+ 5: 3$#$;*(,A

*39"(* =0"&/"#; "# $ 9$(+"$& *I0"&"=("03 35/*& 67*(* 3$#$;*(, %$# *"+7*( =* "#%*#+"<"J*/ +7(50;7

+7* 9$(+"%"9$+"5# +5 >(3,A *I0"+1 5( =* $0/"+*/ =1 $%+"<* ,7$(*75&/*(,@ 8* :5&&56 $ ,"3"&$( $99(5$%7

"# 35/*&&"#; 3$#$;*(,A "#%*#+"<* ,+(0%+0(* $#/ +7* (5&* 5: $%+"<* ,7$(*75&/*(,@ L",:*&/+ $#/ V$39"#"

CWQQ^D "#<*,+";$+* >(3,A "#<*,+3*#+ /*%","5#, 5<*( +7* =0,"#*,, %1%&* 67*# 3$#$;*(, /*("<* 9("<$+*

=*#*>+, :(53 +7* %$9"+$& 0#/*( +7*"( %5#+(5&- /0*- :5( "#,+$#%*- +5 *39"(* =0"&/"#; 35+"<*,@ B :*6

,+$+"% 9$(+"$& *I0"&"=("03 ,+0/"*, ,0;;*,+ +7$+ +7* $;*#%1 %5,+, ,+(0%+0(* 5: =0,"#*,,*, "# *3*(;"#;

%50#+("*, 9(539+, +7*3 +5 90(,0* $;;(*,,"<* "#<*,+3*#+ 95&"%"*, C,**- *@;@- H*=%70)- c($$)3$# $#/

E("$#+",- XiiiY Z**- WQQQD@ .#/**/- ,*<*($& *39"("%$& ,+0/"*, >#/ +7$+ "# 3"//&*?"#%53* %50#+("*,

=0,"#*,, ;(509 $b&"$+*, *G7"="+ 7";7*( "#<*,+3*#+ $#/ ;(56+7 ($+*, +7$# #5(3$& C,**- *@;@- N$39=*&&

$#/ c*1,- WQQW- $#/ N75" $#/ N56"#;- XiiiD- 67"&* +7* *<"/*#%* $=50+ +7*"( (*&$+"<* 9(5>+$="&"+1 ",

;*#*($&&1 $3=";050, C,**- *@;@- c7$##$ $#/ [$&*90- WQQQ- $#/ H*(+($#/- '*+7$ $#/ '0&&$"#$+7$#-

WL39"("%$& ,0995(+ :5( +7*,* (*,0&+, %$# =* :50#/ "# Z$"#%J $#/ [*(*++5 CWQQkD- M*/;&*1 CWQQkD- '$/,*# CWQQ^D

$#/ ]&)0 CWQQjD@ M** $&,5 B;7"5# $#/ g56"++ CXii^- WQQkD- 2"#5950&5, $#/ E7539,5# CXiiiD- d5#*, CXiiiD- $#/

[*(*++5 $#/ M30&/*(, CWQQWD :5( (*<"*6,@

f



WQQWD@

9 :;) <,-)=> %)&= #)'$,%

E7* *%5#531 ", %&5,*/@ E7*(* ", $ >#$& ;55/ $#/ $ %5#+"#003 5: #5#?/0($=&* "#+*(3*/"$+* ;55/,@

E5 )**9 +7"#;, ,"39&*- +7*(* ", #5 971,"%$& %$9"+$&@ B&& <$("$=&*, $(* :0#%+"5#, 5: C%5#+"#050,D

+"3* =0+ +5 ,"39&":1 +7* #5+$+"5# 6* 53"+ +7* +"3* $(;03*#+ 0#&*,, #*%*,,$(1 +5 $<5"/ %5#:0,"5#@

E7* "#+*(3*/"$+* ,*%+5( ", +7* ;",+ 5: 50( *%5#531K >(3, *#+*( +7* "#/0,+(1 =1 /*<*&59"#; #*6

"#+*(3*/"$+* ;55/, 67"&* "#%03=*#+ >(3, "#<*,+ "# +7* I0$&"+1 5: *G",+"#; "#+*(3*/"$+* ;55/,@ E7*

"#+*(3*/"$+* ,*%+5( ", 9&$;0*/ =1 %5(95($+* ;5<*(#$#%* :("%+"5#,@

9?2 @,5#);,=-#

E7* *%5#531 ", 9590&$+*/ =1 $ (*9(*,*#+$+"<* 750,*75&/ 6"+7 ! !"" # !!#
!"- !! ! $- 3*3=*(,-

*$%7 *#/56*/ 6"+7 5#* 0#"+ 5: &$=5(@ .# $//"+"5# +5 9(5<"/"#; &$=5( ,*(<"%*,- 750,*75&/ 3*3=*(,

%$# $&,5 9(5<"/* 3$#$;*("$& $#/ 35#"+5("#; ,*(<"%*, "#,"/* >(3,@R E7* 750,*75&/ 7$, 9(*:*(*#%*,

$ !"" #

! !

"
#""#"!#$ %&'

"
% !&"

! !&"

#

'&( ) * + " ( CXD

67*(* " ", +7* 95"#+ "# +"3* 67*# +7* 750,*75&/ 3$)*, /*%","5#,- ) ", +7* /",%50#+ ($+* $#/ % ",

%5#,039+"5#@ E7* 750,*75&/ ,099&"*, &$=5( "#*&$,+"%$&&1 $#/ +70, :$%*, +7* F56 =0/;*+ %5#,+($"#+

), # -,* .!# %( CWD

67*(* , ", $,,*+, 75&/"#;- - ", +7* ($+* 5: (*+0(# 5# $,,*+, $#/ . ", +7* 6$;*@ E7* "#+*(+*395($&

%5#,039+"5# 9&$# +7$+ 3$G"3"J*, CXD ,0=S*%+ +5 CWD %5#,",+, 5: +7* L0&*( *I0$+"5#

- # )# +* )%/%( CRD

+7* =0/;*+ %5#,+($"#+ CWD $#/ +7* 0,0$& =50#/$(1 %5#/"+"5#,@

9?7 A64&= B%,-5')%#

B %539*+"+"<* (*9(*,*#+$+"<* >(3 9(5/0%*, $ >#$& ;55/ C+7* #03*($"(*D +7$+ %$# =* %5#,03*/- 0,*/

+5 9(5/0%* "#+*(3*/"$+* ;55/,- "#<*,+*/ "# +7* "39(5<*3*#+ 5: +7* I0$&"+1 5: *G",+"#; "#+*(3*/"$+*

;55/,- 5( "#<*,+*/ "# +7* %(*$+"5# 5: #*6 "#+*(3*/"$+* ;55/,@ E7* +*%7#5&5;1 :5( +7* 9(5/0%+"5#

5: +7* >#$& ;55/ ",

0 #

! %

!
1&
'

$

2(' 2
$"( !

3$")

%$"&
'4( ( 5 6( 7 5 $( ( $ 8 5 $ COD

67*(* 0 ", +7* >#$& 50+90+- 3 ", +7* 3$,, 5: "#+*(3*/"$+* ;55/, $#/1' ", +7* I0$#+"+1 5: "#+*(3*/"?

$+* ;55/ 4 0,*/ "# 9(5/0%+"5#@ 4"<*# +7* "#*&$,+"% &$=5( ,099&1 5: +7* 750,*75&/ $#/ +7* 5#*?,*%+5(
RM0%7 ,*(<"%*, $(* #5+ "# 0#"+, 5: &$=5( $#/ +70, +7*"( 9(5<","5# /5*, #5+ %53* 50+ 5: &$=5( ,099&1@

k



,+(0%+0(* 5: +7* *%5#531- &$=5( 3$()*+ %&*$("#; 1"*&/, +7$+ *39&513*#+ "# +7* >#$& ,*%+5( *I0$&,

9590&$+"5# ,"J* !@ l0$&"+1 ", +7* $="&"+1 5: $# "#+*(3*/"$+* ;55/ +5 ($",* +7* 9(5/0%+"<"+1 5: +7*

5+7*( :$%+5(,K +7* %5#+("=0+"5# 5: "#+*(3*/"$+* ;55/ 4 /*9*#/, 5# "+, 56# I0$&"+1- 2'- $#/ 5# +7*

$<*($;* I0$&"+1- 2 #
& %
! !2*/3" '9- 5: "#+*(3*/"$+* ;55/,@ M5%"$& (*+0(#, +5 I0$&"+1 $#/ <$("*+1

$(* *I0$& +5 $ $#/ 8- (*,9*%+"<*&1@ E7* >(,+?5(/*( %5#/"+"5#, :5( +7* 9(5>+ 3$G"3"J$+"5# 9(5=&*3

5: +7* >#$& 9(5/0%*( 1"*&/ +7$+ *$%7 "#+*(3*/"$+* >(3 4 :$%*, +7* /*3$#/ %0(<*

1' #

"
6

:'

# !
!!!

2(' 2
$"( !

3$") ( CfD

67*(* :' ", +7* 9("%* 5: "#+*(3*/"$+* ;55/ 4@ E7* >(,+?5(/*( %5#/"+"5#, +7*# "39&1 +7$+ +7* >#$&

9(5/0%*( 9$1, +5+$& %539*#,$+"5#
! %

!
:'1''4 # 60 $#/ .! # !$# 6"0 CkD

+5 "#+*(3*/"$+* ;55/, $#/ &$=5( ,099&"*(,- (*,9*%+"<*&1@

9?9 34$)%<)-6&$) B%,-5')%#

E7* +19"%$& "#+*(3*/"$+* >(3 4 %53*, "#+5 *G",+*#%* 67*# ;1 0#"+, 5: >#$& ;55/ $(* "#<*,+*/ +5

,*+ 09 59*($+"5#,@ H*%$0,* 5: +7", ,0#) *#+(1 %5,+- +7* >(3 %$##5+ ,099&1 $# *G",+"#; ;55/ "#

H*(+($#/ %539*+"+"5# 6"+7 +7* "#%03=*#+ 35#595&",+ =0+ 30,+ "#+(5/0%* $ #*6 "#+*(3*/"$+* ;55/

+7$+ *G9$#/, 9(5/0%+ <$("*+1@ E7* >(3 *#+*(, $+ +7* $<*($;* I0$&"+1 &*<*& $#/- 7*#%*- $+ $<*($;*

,"J* C+7", ,"39&":1"#; $,,039+"5# 9(*,*(<*, ,133*+(1 5: *I0"&"=("03 $+ $&& +"3*,D@

P#%* "# *G",+*#%*- +7* "#+*(3*/"$+* >(3 4 59*($+*, $ +*%7#5&5;1 +7$+ (*I0"(*, 5#* 0#"+ 5: >#$&

;55/ 9*( 0#"+ 5: "#+*(3*/"$+* ;55/ 9(5/0%*/ $#/ $ >G*/ 59*($+"#; %5,+ <2(' 2
$"(- $&,5 "# 0#"+, 5:

>#$& ;55/@ E7* >(3 %$# "#%(*$,* +7* I0$&"+1 5: "+, "#+*(3*/"$+* ;55/ $%%5(/"#; +5 +7* +*%7#5&5;1

)2' # ='( CjD

67*(* =' ", +7* >(3A, "#<*,+3*#+- "# 0#"+, 5: >#$& ;55/@ ],"#; CfD- +7* >(3A, #*+ 9(5>+ ",

+' #

'

!:' # $"
"
6

:'

# !
!!! !

3$") # <

(

2(' 2
$"( # ='> C^D

B=,*#+ %5(95($+* ;5<*(#$#%* :("%+"5#,- $:+*( *#+(1 $+ +"3* " +7* >(3 650&/ %755,* :5( & % ,"(&"
9$+7, 5: +7* 9(5/0%+A, 9("%*- :' !&"- $#/ "#<*,+3*#+- =' !&"- +7$+ 3$G"3"J* +7* <$&0* 5: +7* >(3

?' !"" #

! !

"
#"

! "
# +",#-,+'!&"'&( CiD

,0=S*%+ +5 CjD $#/ C^D- $#/ +$)"#; +7* 9$+7, 5: +7* "#+*(*,+ ($+*- - !&"- $#/ 5: $<*($;* I0$&"+1-

2 !&"- $, ;"<*#@ E7* *#+(1 /*%","5# 650&/ +7*# =* (*9(*,*#+*/ =1 +7* :(**?*#+(1 %5#/"+"5# +7$+ +7*

C3$G"3"J*/D <$&0* 5: +7* >(3 *I0$&, +7* *#+(1 %5,+- "@*@- ?' !"" # ;1 !""@ P0( ;5$& ", +5 ,+0/1 756

%5(95($+* ;5<*(#$#%* :("%+"5#, $T*%+ *%5#53"% ;(56+7 $#/ 3$()*+ ,+(0%+0(* =1 %$0,"#; 9(5/0%+"5#-

"#<*,+3*#+ $#/ *#+(1 /*%","5#, +5 /*<"$+* :(53 +7", :("%+"5#&*,, %$,*@

j



C 1,%B,%&$) D,E)%4&4')

8* $(* "#+*(*,+*/ "# %$9+0("#; %5#F"%+, 5: "#+*(*,+ =*+6**# 3$#$;*(, $#/ ,7$(*75&/*(, 5# 5#*

,"/*- $#/ =*+6**# $%+"<* $#/ 3"#5("+1 C9$,,"<*D ,7$(*75&/*(, 5# +7* 5+7*( ,"/*@ 8* 95,"+ +7$+ +7*

"#<*,+3*#+- 9(5/0%+"5# $#/ 9("%"#; /*%","5#, 5: $# "#+*(3*/"$+* >(3 $(* 3$/* =1 $ 3$#$;*(@ E7*

3$#$;*( 3$G"3"J*, 7", 56# 5=S*%+"<* :0#%+"5#- 67"%7 ", #5+ $&";#*/ 6"+7 +7* 5=S*%+"<* :0#%+"5# 5:

+7* ,7$(*75&/*(, 5: +7* >(3@ 8* :5%0, 5# +65 +19*, 5: :("%+"5#,K $ _+0##*&"#;` :("%+"5#- ,0%7 +7$+

3$#$;*(, ,"975# 5T (*,50(%*, :(53 >(3,Y $#/ $# _*39"(* =0"&/"#;` :("%+"5# ,0%7 +7$+ 3$#$;*(,

/*("<* 9("<$+* =*#*>+, :(53 *G9$#/"#; +7* ,"J* 5: >(3,@ E7*,* $(* +7* +65 :("%+"5#, %5#,"/*(*/ =1

\")5&5< $#/ 87"+*/ CWQXRD $#/ $ &$(;* =5/1 5: %5(95($+* ;5<*(#$#%* &"+*($+0(*@ '5,+ "395(+$#+&1-

+7*,* $(* +7* %5(95($+* ;5<*(#$#%* :("%+"5#, +7$+ 7$<* $&&*;*/&1 9&$;0*/ ,*<*($& %50#+("*, "# (*%*#+

/*%$/*, C,**- *@;@- c7$##$- WQQQY '5(%)- 85&:*#J5# $#/ e*0#;- WQQfY N$39=*&& $#/ c*1,- WQQWY

N75" $#/ N56"#;- XiiiD@

E7* /*%","5#, 5: +7* 3$#$;*( 5: $# "#+*(3*/"$+* >(3 %$# =* 35#"+5(*/ =1 +7* $%+"<* ,7$(*75&/*(

5: +7* >(3@ g56*<*(- 6* 95,"+ +7$+- "# +0(#- +7* $%+"<* ,7$(*75&/*( %$##5+ %533"+ <",?m?<", +7*

3"#5("+1 ,7$(*75&/*(, 5: +7* >(3@

C?2 F&4&D)%#

!5&&56"#; \")5&5< $#/ 87"+*/ CWQXRD- 6* &*+ +7* %539*#,$+"5# 9$%)$;* 5: $ 3$#$;*( %5#,",+ 5:

$# *I0"+1 ,7$(*- #./'- 5: +7* >(3@ E7* 3$#$;*( %$# $&,5 ,+*$& $ :($%+"5# -' !@'( A'" 5: +7* #*+

9(5>+ +'- 67*(* A' ", +7* 3$#$;*(A, *T5(+ "# +0##*&"#; C,+*$&"#;D $%+"<"+"*, $#/ @' ", +7* *T5(+ 5:

+7* >(3A, $%+"<* ,7$(*75&/*( "# 35#"+5("#; +7* 3$#$;*(@ 8* $,,03* B-' !@'( A'" /BA' * ( $#/

B-' !@'( A'" /B@' 5 (@ E7* 3$#$;*(A, *T5(+ %5,+ 5: *#;$;"#; "# +0##*&"#; ", C0!A'" '+'- 67*(* +7*
:0#%+"5# C0!A'" ,$+",>*, BC0!A'"/BA' * (- B%C0!A'"/BA%' " (@ B, "# \")5&5< $#/ 87"+*/ CWQXRD- 5#
+59 5: +7* %5#F"%+, 6"+7 ,7$(*75&/*(, ,+*33"#; :(53 7", +0##*&"#; $%+"<"+1- $ 3$#$;*(A, 5=S*%+"<*,

%$# $&,5 /*9$(+ :(53 +7* ,7$(*75&/*(,A 5=S*%+"<*, /0* +5 $# "##$+* +$,+* 5: +7* 3$#$;*( :5( =0"&/"#;

*39"(*,@ 8* 35/*& ,0%7 $# *39"(* =0"&/"#; $++"+0/* =1 &*++"#; +7* 3$#$;*( /*("<* 9("<$+* =*#*>+,

:(53 +7* >(3A, ;(5,, <5&03* 5: *$(#"#;,@ !5(3$&&1- 6* 6("+* +7* 3$#$;*(A, 0+"&"+1 F56 $,
)
#./' !$# -' !@'( A'"" * -' !@'( A'"# C0!A'"

*
' !+' *.:'1'" CXQD

E70,- $ 3$#$;*( /*("<*, $# *G+($ 0+"&"+1 :(53 +7* <5&03* 5: ;(5,, *$(#"#;, :'1' C$ 9(5G1 :5( +7*

>(3A, ,"J*D@ E7* 9$($3*+*( . " ( ;5<*(#, +7* ,"J* 5: 9("<$+* =*#*>+, $#/- 7*#%*- +7* "#+*#,"+1

5: +7* *39"(* =0"&/"#; :("%+"5#@ !5( %5390+$+"5#$& +($%+$="&"+1- $, CXQD "&&0,+($+*,- 6* &*+ +7* ,"J*

9(*:*(*#%* 5: +7* 3$#$;*( =* 9(595(+"5#$& +5 +7* 95(+"5# 5: #*+ 9(5>+ $%%(0"#; +5 7"3 C+7* +*(3

"# ,I0$(* =($%)*+,D@

B+ +"3* "- ;"<*# +7* 9$+7 5: 7", ,7$(*75&/"#;- #./' !&"- $#/ +7* 9$+7 5: 35#"+5("#; 5: +7* $%+"<*

,7$(*75&/*(- @' !&"- :5( & % ,"(&"- +7* 3$#$;*( 5: +7* >(3 %755,*, +7* 9$+7, 5: 9("%* :'!&"-

"#<*,+3*#+ ='!&"- $#/ ,+*$&"#; *T5(+ A' !&"- +5 3$G"3"J*
! &!

"
#"

! "
# +",#-,

)
#./' !$# -' !@'( A'"" * -' !@'( A'"# C0!A'"

*
,+' *.:'1'/ '&>

^



E7", *G9(*,,"5# 3$)*, %&*$( +7$+- /0* +5 +0##*&"#; $#/ *39"(* =0"&/"#;- +7* 3$#$;*(A, 5=S*%+"<*

", #5+ +7* 3$G"3"J$+"5# 5: +7* <$&0* 5: +7* >(3 ?' !"" /*>#*/ "# CiD@ H1 %5#+($,+- 7* :5(3, +7*

:5&&56"#; g$3"&+5#"$#

D' #
)
#./' !$# -' !@'( A'"" * -' !@'( A'"# C0!A'"

*
' ,+' *.:'1'/ * E'='(

67*(* E' ", +7* ,7$/56 <$&0* 5: +7* 3$(;"#$& "#%(*$,* "# 9(5/0%+ I0$&"+1@ .# +7* E*%7#"%$& B99*#/"G-

6* (*95(+ +7* :0&& ,*+ 5: >(,+?5(/*( %5#/"+"5#, 6"+7 (*,9*%+ +5 :'- ='- 2'- $#/ A'@ E7* >(,+?5(/*(

%5#/"+"5# 6"+7 (*,9*%+ +5 :' 1"*&/,

:' #
$

$ * .

$

6
> CXXD

E7", %5#/"+"5# 7";7&";7+, +7* 3$#$;*(A, "#%*#+"<* +5 0#/*(9("%* +7* "#+*(3*/"$+* ;55/ (*&$+"<* +5

+7* :("%+"5#&*,, 35#595&1 <$&0* $/6 "# 5(/*( +5 =55,+ +7* ,"J* 5: +7* >(3@ N53="#"#; +7", (*,0&+

6"+7 +7* >(,+?5(/*( %5#/"+"5#, :5( =' $#/ 2'- 6* 5=+$"# $# *G9(*,,"5# :5( +7* ($+* 5: (*+0(# +5

"#<*,+3*#+K

-1 # 7

'"
$

!$ * ."6
# $

#
1'
2'
# <

"
2

2'

#$"(
(

*
)E'
E'
> CXWD

E7", *G9(*,,"5# "&&0,+($+*, +7* /",+5(+"5# "# +7* (*+0(# +5 "#<*,+3*#+ /0* +5 +7* 3$#$;*(A, 9(*:*(?

*#%* :5( %0((*#+ ;(5,, *$(#"#;, C*39"(* =0"&/"#;D@ E7", /",+5(+"5# (*,0&+, "# $ ;(5,, 9(5>+ 3$(;"#

!:' #@%" /@% # !:' # $" +7$+ ", ,3$&&*( +7$# +7* :("%+"5#&*,, 5#*-
+
$
& # $

,
@O E5 *#,0(* +7$+ +7*

9("%"#; /*%","5# ", *%5#53"%$&&1 3*$#"#;:0&- 6* "395,* +7* (*,+("%+"5# 6 !$ * ." 5 $@

E7* >(,+?5(/*( %5#/"+"5# :5( +7* +0##*&"#; *T5(+ A' ,$1, +7$+ +7* 3$#$;*( ,*+, +7* 3$(;"#$&

=*#*>+ 5: 7", +0##*&"#; *T5(+ *I0$& +5 "+, 3$(;"#$& %5,+-

!$# #./'"
B-' !@'( A'"

BA'
#
BC0!A'"

BA'
> CXRD

E7* 3$(;"#$& =*#*>+ ", ;"<*# =1 +7* 3$(;"#$& "#%(*$,* "# +7* #*+ 9(5>+ +7$+ +7* 3$#$;*( /"<*(+,

:(53 +7* ,7$(* $ # #./' +7$+ +7* 56#*(,7"9 ,+(0%+0(* $&&5%$+*, +5 +7* ,7$(*75&/*(,@ \5+* +7$+ $
7";7*( *I0"+1 ,7$(* #./' 5: +7* 3$#$;*( /",%50($;*, +0##*&"#; =*%$0,* +7* 3$#$;*( 650&/ 3*(*&1

3$)* %5,+&1 *T5(+ +5 ,+*$& :(53 7"3,*&:@ E70,- +7* 3$#$;*(A, *I0"+1 ,7$(* #./' ", $ >(,+ +55& +7(50;7

67"%7 +7* 3$#$;*(A, +0##*&"#; %$# =* 3"+";$+*/@

C?7 !'$6E) #;&%);,=-)%#

B+ +7* :50#/$+"5# 5: $# "#+*(3*/"$+* >(3- 6* &*+ $ 750,*75&/ 3*3=*( C+7* $%+"<* ,7$(*75&/*( 5: +7*

>(3D >#$#%* $ ,7$(* $#F 5: +7* *#+(1 %5,+ ;1 $#/ =5((56 +7* :0#/, #**/*/ +5 %5<*( +7* (*3$"#"#;

95(+"5# F 5: +7* *#+(1 %5,+ :(53 5+7*( 750,*75&/ 3*3=*(, C+7* 3"#5("+1 5( 9$,,"<* ,7$(*75&/*(,D@

E7* $%+"<* ,7$(*75&/*( %$# 35#"+5( $#/ 3"+";$+* +7* +0##*&"#; 5: +7* >(3A, 3$#$;*(@ g56*<*(-

+5 %$9+0(* %5#F"%+, =*+6**# $%+"<* $#/ 3"#5("+1 ,7$(*75&/*(,- 6* 95,"+ +7$+ +7* $%+"<* ,7$(*75&/*(

3$G"3"J*, 7", 56# 5=S*%+"<* :0#%+"5# ($+7*( +7$# +7* <$&0* 5: +7* >(3@ [0+ /"T*(*#+&1- $# $%+"<*
OE7", ", "# &"#* 6"+7 +7* >#/"#; 5: ,53* *39"("%$& ,+0/"*, +7$+- %5#+(5&&"#; :5( 3$()*+ ,+(0%+0(* $#/ 5+7*( :$%+5(,-

*39"(* =0"&/"#; 35+"<*, +*#/ +5 /*9(*,, >(3 9(5>+$="&"+1@

i



,7$(*75&/*( %$##5+ %533"+ +5 $ ;"<*# &*<*& 5: 35#"+5("#; =0+ 30,+ =* 9(5<"/*/ 6"+7 "#%*#+"<*, +5

35#"+5( +7(50;7 +7* 9$(+"%"9$+"5# +5 +7* 9(5>+, 5: +7* >(3@ 8* &*+ #2/' /*#5+* +7* *I0"+1 ,7$(* 5:

+7* $%+"<* ,7$(*75&/*(@

E7* *T5(+ %5,+ 5: 35#"+5("#; :$%*/ =1 $# $%+"<* ,7$(*75&/*( ", C3 !@'( G'" ' +'- 67*(* G' !
+'/1' ", +7* >(3A, 9(5>+ ($+* C9(5>+ +5 50+90+ ($+"5D@ E7", ,9*%">%$+"5# $&&56, +7* %5,+ 5: 35#?

"+5("#; 9*( 0#"+ 5: 9(5>+ 35#"+5(*/ +5 =* $ :0#%+"5# 5: +7* >(3,A 9(5>+ ($+*@ E7", ,9*%">%$+"5#

", +70, F*G"=&* *#50;7 +7$+ 6* %$# ,+0/1 $ ,%*#$("5 "# 67"%7 +7* 35#"+5("#; +*%7#5&5;1 5: $%+"<*

,7$(*75&/*(, 7$, +7* ,$3* *T*%+"<*#*,, (*;$(/&*,, 5: +7* $350#+ 5: 9(5>+, +5 =* 35#"+5(*/ $#/

$&,5 $ ,%*#$("5 "# 67"%7 &$(;*( >(3, 6"+7 &$(;*( 9(5>+, $(* 7$(/*( +5 35#"+5( C=*%$0,* +7*(* $(*

/",*%5#53"*, +5 ,%$&* "# +7* 35#"+5("#; +*%7#5&5;1D@ B+ +"3* "- ;"<*# +7* 9$+7, A' !&"- :'!&"- ='!&"

$#/ #2/' !&"- :5( & % ,"(&"- +7* $%+"<* ,7$(*75&/*( %755,*, +7* 9$+7 5: 35#"+5("#;@' !&" +5 3$G"3"J*

! &!

"
#"

! "
# +",#-,

)
#2/' !&" ,$# -' !@'( A'"/# C3 !@' !&" ( G'&"

*
+'!&"'&>

M5&<"#; :5( +7* >(,+?5(/*( %5#/"+"5# 6"+7 (*,9*%+ +5 @'-

##2/'
B-' !@'( A'"

B@'
#
BC3 !@'( G'"

B@'
> CXOD

E7", %5#<*1, $ ,"3"&$( "#+0"+"5# $, +7* >(,+?5(/*( %5#/"+"5# CXRD :5( +7* 3$#$;*(A, +0##*&"#;@ E7*

*I0"+1 ,7$(* #2/' 5: +7* $%+"<* ,7$(*75&/*( /*+*(3"#*, +7* *G+*#+ +5 67"%7 +7* $%+"<* ,7$(*75&/*(

35#"+5(, $#/ 3"+";$+*, +7* 3$#$;*(A, +0##*&"#;@

C?9 F64,%6$* GB&##6E)H #;&%);,=-)%#

'"#5("+1 C9$,,"<*D ,7$(*75&/*(, %5?>#$#%* +7* :50#/$+"5# 5: $# "#+*(3*/"$+* >(3 %5<*("#; $ 95(+"5#

F 5: "+, *#+(1 %5,+@ H*%$0,* $#1 750,*75&/ 3*3=*( %$# :50#/ C=* +7* $%+"<* ,7$(*75&/*( 5:D $ #*6

>(3- *#+(1 5: #*6 "#+*(3*/"$+* >(3, 5%%0(, 0#+"& 750,*75&/ 3*3=*(, %$# =* "#/0%*/ +5 %5#+("=0+*

+5 +7* %5,+ 5: :0#/"#; #*6 >(3, $, 3"#5("+1 ,7$(*75&/*(,@ [0+ /"T*(*#+&1- *#+(1 5%%0(, 0#+"&- $+ +7*

*I0"+1 $&&5%$+"5# +7$+ 3$G"3"J*, +7*"( *G9*%+*/ /",%50#+*/ F56 5: /"<"/*#/, :(53 $# "#+*(3*/"$+*

>(3- 3"#5("+1 ,7$(*75&/*(,A 9$(+"%"9$+"5# %5#,+($"#+ 75&/, $, $# *I0$&"+1@ E7*#- +7* 5#&1 /*%","5#

$+ +7* :50#/$+"5# 5: $# "#+*(3*/"$+* >(3 ", $=50+ +7* 9$+7, #./'!&" $#/ #2/'!&" 5: +7* *I0"+1 ,7$(*,

+5 =* $&&5%$+*/ +5 +7* 3$#$;*( $#/ +5 +7* $%+"<* ,7$(*75&/*( "# 5(/*( +5 "#/0%* +7* =*7$<"5( +7$+

3$G"3"J*, +7* <$&0* 5: +7* 3"#5("+1 ,7$(*75&/*(,A ,+$)* "# +7* >(3@

E5 /*<*&59 +7* :5(3$& ,+(0%+0(* 5: +7", 9(5=&*3- 6* +7"#) 5: +7* >(,+?5(/*( %5#/"+"5#, CXRD $#/

CXOD :5( +0##*&"#; $#/ 35#"+5("#; $, (*$%+"5# :0#%+"5#, +7$+ $+ +"3* & " " 1"*&/ $ \$,7 *I0"&"=("03
+7$+ ", +7* ,5&0+"5# 5: +7* 9$"( 5: *I0$+"5#, C/(599"#; +7* & "#/*G 5: %$&*#/$( +"3* :5( ,"39&"%"+1D

!$# #./'"
B-' !@' !#./'( #2/'" ( A' !#./'( #2/'""

BA'
#

BC0!A'"

BA'
(

##2/'
B-' !@' !#./'( #2/'" ( A' !#./'( #2/'""

B@'
#

BC3 !@'( G'"

B@'
>

XQ



4"<*# +7* $,,039+"5#, 5# +7* :0#%+"5# -' !@'( A'"- +7*,* +65 *I0$+"5#, 1"*&/ $ 9$"( !@'( A'" +7$+

/*9*#/, 5# +7* *I0"+1 ,7$(*, 5: 3$#$;*( $#/ $%+"<* ,7$(*75&/*(- #./'- #2/'- $#/ 5# +7* 9(5>+ ($+* G'@

8* +70, %$# 6("+* -' !@' !#./'( #2/'( G'" ( A' !#./'( #2/'( G'"" # -' !#./'( #2/'( G'"@ ],"#; +7", :0#%+"5#-

6* %$# 6("+* +7* 9(5=&*3 $+ +7* :50#/$+"5# 5: $# "#+*(3*/"$+* >(3 $, 3$G"3"J*

? 3"#5("+1' !"" #

! &!

"
#"

! "
# +",#-, ,$# #./'!&"# #2/'!&"/ ,$# -' !!#./' !&" ( #2/' !&" ( G' !&"""/ +'!&"'&

,0=S*%+ +5 +7* 9$(+"%"9$+"5# %5#,+($"#+

F;1 !"" $ ? 3"#5("+1' !""> CXfD

P# +7* &*:+?7$#/ ,"/*- F;1 !"" ", +7* %5#+("=0+"5# 5: +7* 3"#5("+1 ,7$(*75&/*(, +5 +7* %5,+ 5: *#+(1@

4"<*# 50( $,,039+"5# +7$+ +7* 3"#5("+1 ,7$(*75&/*(, +$)* $, ;"<*# +7* 9$+7, @'!&"- A' !&"- :'!&"-

='!&"- 2' !&"- 2 !&"- 1' !&" n $#/ +70, +' !&" n +7* 9(5=&*3 /5*, #5+ 7$<* $ /1#$3"% %5#,+($"#+

$#/ +70, (*/0%*, +5 $ ,*I0*#%* 5: "/*#+"%$& 9(5=&*3, 67*(* +7* 5=S*%+"<* ", +5 3$G"3"J* C:5( $#1

&D

,$# #./'!&"# #2/'!&"/ ,$# -' !#./' !&" ( #2/' !&" ( G' !&""/ >

E7* ,5&0+"5# 5: +7", 9(5=&*3 1"*&/, $ 9$"( 5: :0#%+"5#, #./'!G'"- #2/'!G'" +7$+ $&&56 0, +5 /*>#*

0!G'" ! ,$# #./'!G'"# #2/'!G'"/ ,$# -' !#./'!G'"( #2/'!G'"( G'"/ > CXkD

E7* +*(3 0!G'" :0&&1 %$9+0(*, +7* %5#,*I0*#%*, 5: +0##*&"#; :5( +7* 3"#5("+1 ,7$(*75&/*(,K $+ $#1

+"3* &- ;"<*# +7* <5&03* 5: #*+ 9(5>+ +'!&" 5: +7* >(3- 3"#5("+1 ,7$(*75&/*(, (*%*"<* 5#&1 $ :($%+"5#

0!G'" 5: ,0%7 9(5>+, $, /"<"/*#/,@ E7* "39&"%$+"5#, :5( +7* *#+(1 /*%","5# $(* $, :5&&56,@

E7* 9$(+"%"9$+"5# %5#,+($"#+ 5: 3"#5("+1 ,7$(*75&/*(, CXfD- +$)*# 6"+7 +7* *I0$&"+1 ,";#- ;"<*, 0,

+7* :(**?*#+(1 %5#/"+"5# :5( +7* *%5#531 6"+7 %5(95($+* ;5<*(#$#%* :("%+"5#,- F;1 !"" # ? 3"#5("+1' !""@f

E$)"#; &5;, $#/ +"3* /*("<$+"<*, 1"*&/, +7* (*+0(# +5 *#+(1

-% #
0!G'"+'

? 3"#5("+1'

*
)? 3"#5("+1'

? 3"#5("+1'

#
0!G'"

F;

+'
1
*

)1

1
> CXjD

E7", *G9(*,,"5# ,756, +7$+ +7* (*+0(# +5 *#+(1 *I0$&, +7* /"<"/*#/ 9("%* ($+"5 9&0, %$9"+$& ;$"#,o&5,,*,@

E7* /"<"/*#/ :*$+0(*, +7* _&*$)$;*` +*(3 0!G" /*>#*/ $=5<* 67"%7 %$9+0(*, +7* +65 %7$##*&,

+7(50;7 67"%7 +7* +0##*&"#; /",+5(+"5# 3$#":*,+, "+,*&:@ E7* >(,+ %7$##*& ", /"(*%+K +7* 3"#5("+1

,7$(*75&/*(, *$(# 5#&1 $ :($%+"5# $ # #2/'!>" # #./'!>" 5: +7* /"<"/*#/ F56@ E7* ,*%5#/ %7$##*& ",
"#/"(*%+K ;"<*# +7* ,7$(*, C$ # #2/'!>" # #./'!>"- #2/'!>"- #./'!>"D- +7* 3$#$;*( $#/ +7* $%+"<* ,7$(*?
75&/*( 3$)* ,+*$&"#; $#/ 35#"+5("#; /*%","5#, +7$+ (*,0&+ "# $ ,7$(* - !>" 5: +7* #*+ 9(5>+, =*"#;

/"<*(+*/ :(53 /"<"/*#/ /",+("=0+"5# +5 +7* 3$#$;*(A, 95%)*+,@

LG$39&* X 9(5<"/*, $#$&1+"%$& (*,0&+, 5# +7* 3*%7$#",3 S0,+ /",%0,,*/@ .# +7* (*3$"#/*( 5: +7*

$#$&1,",- 6* 6"&& 3$)* 0,* 5: $%+"<* ,7$(*75&/*(,A 35#"+5("#; :0#%+"5# ,9*%">*/ "# +7* *G$39&*@

f8* %$# $&6$1, ,*+ !! ! ,3$&& *#50;7 +7$+ +7* $%+"<* ,7$(*75&/*(A, 9$(+"%"9$+"5# %5#,+($"#+ ", ,&$%)@

XX



/I&<B=) 2 !"# #$" %#"&'()* +,)-#(.) &)/ #$" -.%# .+ %#"&'()* &)/ 0.)(#.1()* 1"%2"-#(3"'4 5"6

-' !@'( A'" # H0 %&' !$ * A'"# H3 %&' !$ *@'" 1 CX^D

C3 !@'" # !I3 * JG'"@ $#/ C0!A'" # I0A'> CXiD

7%%,0"

H0 * H3 $#/ $# !H0 # H3 "# H0 %&'
"
H0
I0

#

* H3 %&'

"
H3
H0

#

* H3 %&'

"
H3

I3 * JG'

#

5 (>

8$" "9,('(51(,0 :(#$ &) ()#"1(.1 %.',#(.) +.1 #./'; #2/'( A'(@' &)/ -' (% -$&1&-#"1(<"/ 54 #$" +.'=

'.:()* ">21"%%(.)% +.1 #./' &)/ #2/'

#./' # $# 234

-
.

/

$# !H0 # H3 "# H0 %&'
0
4$
5$

1
* H3 %&'

0
4%
4$

1
* H3 %&'

0
4%

5%&67&

1

H0 # H3

2
3

4
% !(( $" 1

CWQD

#2/' # !$# #./'"
H3
H0

% !(( $" > CWXD

?.)3"1%"'4; (+ +.1 #$" *(3") %"# .+ 2&1&0"#"1%; #$" ">21"%%(.)% +.1 #./' &)/ #2/' (02'4 -' 5 (- #$")

#$" "9,('(51(,0 (% -$&1&-#"1(<"/ 54 A' #@' # #./' # #2/' # ( &)/; $")-"; 54 0 # $ @). #,))"'()*AB

8%,,J? M** +7* E*%7#"%$& B99*#/"G@

K L)4)%&= )M56=6"%65<

g$<"#; ,5&<*/ :5( $;*#+,A /*%","5#,- 6* %$# #56 :5%0, 5# +7* $&&5%$+"5# 5: >#$& 50+90+ 0 +5 %5#?

,039+"5# $#/ 9(5/0%+"5# 5: "#+*(3*/"$+* ;55/,- /*("<* +7* (*,0&+"#; ;*#*($& *I0"&"=("03 ,1,+*3

$#/ %7$($%+*("J* +7* ,+*$/1 ,+$+*@ 8* 6"&& ,+0/1 /1#$3"%, "# M*%+"5#, k?^@

K?2 N$%5'$5%) ,J $;) )M56=6"%65<

.#+*(3*/"$+* >(3, (*%*"<* 3 ' :1 # 60 :(53 +7* >#$& 9(5/0%*(@ .395,"#; ,133*+(1 "# +7*

9(5/0%+"5# :0#%+"5# COD $#/ 0,"#; +7", (*,0&+ +5 *&"3"#$+* 1 1"*&/,

0 #

"
6

:

# !
!!!

3)2!> CWWD

E7* /*>#"+"5# 5: 9(5>+ C^D $#/ *I0$+"5#, CXWD $#/ CXjD ,756 +7$+ +7* (*+0(#, +5 "#<*,+3*#+ $#/

+5 *#+(1 /*9*#/ 5# +7* I0$&"+1?$/S0,+*/ ;(5,, %$,7 F56 5: +7* >(3 !: # $"1/2 n "@*@- (*<*#0*,

3"#0, <$("$=&* 9(5/0%+"5# %5,+,- $&& ,%$&*/ =1 I0$&"+1@k ],"#; CWWD- 6* +70, 6("+* =5+7 (*+0(#, $,

:0#%+"5#, 5:
!: # $"1

2
# !: # $"

6

:

0

32
# !: # $"

"
6

:

# !
!!! !

3$") > CWRD

kE7", ,%$&"#; ", (*I0"(*/ +5 3$)* <$("$=&*, ,+$+"5#$(1 "# ,+*$/1 ,+$+*@

XW



8* /*>#* K ! !/3$") $#/ 0,* "+ $, 50( ,+$+* <$("$=&*@ 8* %$# +7"#) 5: K $, $ 9(5G1 :5( >(3 ,"J*@

M0=,+"+0+"5# 5: *G9(*,,"5# CWRD "# CXWD $#/ CXjD 1"*&/, +7* :5&&56"#; *G9(*,,"5#, :5( +7* (*+0(#,

+5 "#%03=*#+,A "#<*,+3*#+ $#/ +5 >(3,A *#+(1K

-1 # 7

'

!: # $"
"
6

:

# !
!!!

K# <

(

*
)E'
E'
1 CWOD

-% #
0!G"

F;
+
&
8

, !
!!!

'

!: # $"
"
6

:

# !
!!!

#
<* L

K

(

*
)K

K
* L> CWfD

E7*,* +65 *I0$+"5#, ,756 +7$+ +7* (*+0(#, +5 "#<*,+3*#+ $#/ +5 *#+(1 $(* %("+"%$&&1 "#F0*#%*/ =1

+7* %5(95($+* ;5<*(#$#%* :("%+"5#, %$9+0(*/ =1 0!G" $#/ : # $/6 !$ * ."@ M9*%">%$&&1- +7* *39"(*

=0"&/"#; 9(5=&*3 C.D (*/0%*, =5+7 +7* (*+0(# +5 "#<*,+3*#+ CWOD $#/ +7* (*+0(# +5 *#+(1 CWfD =1

(*/0%"#; +7* I0$&"+1?$/S0,+*/ ;(5,, 9(5>+ 3$(;"# !: # $"1/2@ '5(*5<*(- *39"(* =0"&/"#; (*/0%*,
+7* (*+0(# +5 *#+(1 =*%$0,* 3$#$;*(,A /*%","5# +5 9("%* &56 *#&$(;*, +7* <5&03* 5: 9(5/0%+"5# 1

$#/ +70, ($",*, +7* %5,+ 5: *#+(1@ !"#$&&1- +7* (*+0(# +5 *#+(1 ", /*%(*$,"#; "# +7* ,*<*("+1 5: +7*

+0##*&"#; 9(5=&*3 C$#0!>"DK 6"+7 #5 +0##*&"#; 0!>" # $- 6"+7 +0##*&"#; 0!>" 5 $@ E0##*&"#; $%+,
$, $ =$(("*( +5 >(3 *#+(1- :5(%"#; 3"#5("+1 ,7$(*75&/*(, #5+ 5#&1 +5 ,0,+$"# ,+$#/$(/ +*%7#5&5;"%$&

*#+(1 %5,+,- =0+ $&,5 +5 ,0((*#/*( *G9*%+*/ (*+0(#, +5 3$#$;*(, $#/ $%+"<* ,7$(*75&/*(, +5 3"+";$+*

(*,50(%* /"<*(,"5# "#,"/* >(3,@

E5 %539&*+* +7* %7$($%+*("J$+"5# 5: +7* *I0"&"=("03 *T*%+, 5: %5(95($+* ;5<*(#$#%* :("%+"5#,-

6* /*("<* $# *G9(*,,"5# :5( +7* 42[ 5: 50( *%5#531- /*#5+*/ =1 M@ M0=+($%+"#; +7* %5,+ 5:

"#+*(3*/"$+* 9(5/0%+"5# :(53 +7* >#$& 50+90+ 0 $#/ 0,"#; CWRD-

M # 0 #3 !1 * <2" #

$

$#
6

:

"

$ *
<2

1

#%

0 #

5

6$#
6

:

7

8$ *
<

+
&
8

, !
!!! K

9

:

;

<0(

67*(* : # $/ !$ * ." 6@ 42[ 9*( %$9"+$ +70, *I0$&,

M

!
#

"
6

:

# !
!!!

= >? @
>#$& /*3$#/ C,+$+"%D

'

5

6$#
6

:

7

8$ *
<

+
&
8

, !
!!! K

9

:

;

<

= >? @
"#+*(3*/"$+* *b%"*#%1 C,+$+"% .VMD

' 3)2= >? @
"#+*(3*/"$+* +*%7#5&5;1 C/1#$3"% .VMD

> CWkD

E7", *G9(*,,"5# /*%5395,*, 42[ 9*( %$9"+$ "# +7(** +*(3,@ E7* >(,+ %$9+0(*, +7* (5&* 5: +7*

9("%"#; /*%","5# "# &5%$+"#; >(3, 5# +7*"( /*3$#/ %0(<*- +70, /*+*(3"#"#; +7*"( ,%$&* 5: $%+"<"+1@

E7* ,*%5#/ %$9+0(*, +7* *G",+*#%* 5: ,+$+"% *%5#53"*, 5: ,%$&*- 67"%7 "39&1 +7$+ &$(;*( >(3, 9(5/0%*

$+ &56*( $<*($;* %5,+@ E7* +7"(/ %$9+0(*, +7* (5&* 5: 9(5/0%+ <$("*+1 $#/ 9(5/0%+ I0$&"+1- 67"%7

*<5&<* 5<*( +"3* $%%5(/"#; +5 +7* =*7$<"5( 5: $;*#+, /"%+$+*/ =1 +7* (*+0(#, /",%0,,*/ $=5<*@

K?7 :;) #$)&-* #$&$)

8* #56 +0(# +5 +7* %7$($%+*("J$+"5# 5: +7* ,+*$/1 ,+$+*@ g50,*75&/,A ,$<"#; =*7$<"5( 1"*&/,

-# # )*
8+

$# 8
* L#> CWjD

XR



M0=,+"+0+"#; +7", *G9(*,,"5# "# +7* (*+0(# +5 *#+(1 CWfD $#/ 5=,*(<"#; +7$+- :(53 "+, /*>#"+"5#- +7*

9(5>+ ($+* ", ;"<*# =1 G # !: # $" # 9&:
;

+
&
8

," !
!!! - 6* 5=+$"# +7* 9(5>+ ($+* #**/*/ +5 /*&"<*( +5

3"#5("+1 ,7$(*75&/*(, +7*"( (*I0"(*/ ($+* 5: (*+0(#

G# # 56' 7&%82

A

)*
8+

$# 8
#
0!G"

F;
G

B

> CW^D

g$<"#; 5=+$"#*/ G# :(53 *I0$&"J"#; +7* (*+0(# +5 *I0"+1 5: 3"#5("+1 ,7$(*75&/*(, 6"+7 +7*"( (*,*(?

<$+"5# ($+* 5: (*+0(# +5 ,$<"#;- 6* %$# ,5&<* :5( +7* 5+7*( <$("$=&*, 5: "#+*(*,+ =1 ,0=,+"+0+"#; CWjD

"#+5 +7* (*+0(#, +5 "#<*,+3*#+ CWOD $#/ +5 *#+(1 CWfD@ 8* 5=+$"#

L# # 7 !: # $"
"
6

:

# !
!!!

K# # 7<#
"

)*
8+

$# 8

#

( CN.D

L# #

5

6!: # $"
"
6

:

# !
!!!

#
F;
+
&
8

, !
!!!

0!G#"

"

)*
8+

$# 8

#
;

<K# # <> CL.D

E7* >(,+ %0(<*- 67"%7 6* %$&& +7* %5(95($+* "#<*,+3*#+ CN.D &5%0,- /*,%("=*, +7* ,+*$/1?,+$+* ($+*

5: "#<*,+3*#+ L ! )2/2 +7$+ "#%03=*#+ "#+*(3*/"$+* >(3, ;*#*($+* ;"<*# +7* >(3 ,"J* K +7$+ +7*1

*G9*%+ +5 75&/ "# *I0"&"=("03@ E7* ,*%5#/ %0(<*- 67"%7 6* %$&& +7* *#+(1 CL.D &5%0,- /*,%("=*, +7*

,+*$/1?,+$+* "#<*,+3*#+ ($+* L +7$+ *I0$&"J*, +7* (*+0(# +5 *#+(1 $#/ +7* (*+0(# +5 "#<*,+3*#+ ;"<*#

+7* <$&0* 5: K +7$+ =5+7 *#+($#+, $#/ "#%03=*#+, *G9*%+ +5 75&/ "# *I0"&"=("03@ E7* ,+*$/1 ,+$+*

", +7* "#+*(,*%+"5# 5: +7*,* +65 %0(<*, "# +7* !K( L" ,9$%*@ B:+*( ,53* $&;*=($-j

K# #
!$# 7"<#

0
)* )!

$")

1

!$# 7" !: # $"# <=
'"7"#

0
)* )!

$")

1

"
6

:

#" !
!!!

( CWiD

L# #

C
7<*

0
)* )!

$")

1D
<=

'"7"# # 7 !: # $"

!$# 7" !: # $"# <=
'"7"#

0
)* )!

$")

1

"

)*
8+

$# 8

#

( CRQD

67*(* : # $/6 !$ * ."@ E7* ,+*$/1 ,+$+* ($+* 5: >(3 *#+(1 C<$("*+1 ;(56+7D +7$+ ;0$($#+**, +7$+

+7* >(3A, ,"J* K ! !/3$") ", %5#,+$#+ "# +7* &5#; (0# *I0$&,

N# !

E
)3

3

F#

#
+

$# 8
> CRXD

!(53 *I0$+"5# CWkD- 6* 5=+$"# +7* ;(56+7 ($+* 5: +7* 9*( %$9"+$ >#$& 50+90+ $#/ 42[ $,
E
)0

0

F#

# + #

E
)M

M

F#

# + #
8+

$# 8
* L#> CRWD

jLG",+*#%* $#/ ,+$="&"+1 5: +7", ,+*$/1 ,+$+* (*I0"(* +7* "#+*(%*9+ %5#/"+"5# +7$+ +7* L. %0(<* ,+$(+, 50+ =*&56 +7*

N. %0(<* $#/ +7* ,&59* %5#/"+"5# +7$+ +7* L. %0(<* ", ,+**9*( +7$# +7* N. %0(<*@ E5;*+7*( +7*1 ,$1 +7$+ "#+*(,*%+"5#

*G",+, 6"+7 +7* L. &"#* %0++"#; +7* N. &"#* :(53 =*&56@ E7* (*,+("%+"5#, 5# +7* 9$($3*+*(, +7$+ ;0$($#+** +7",

%5#>;0($+"5# $(* +75,* ,+$+*/ "# [(595,"+"5#, W?R- +7$+ 1"*&/ +7* ;&5=$& ,+$="&"+1 5: +7* *%5#531A, /1#$3"%,@

XO



!";0(*, W $#/ R ,756 )*1 9(59*(+"*, 5: +7* 35/*& "# ,+*$/1 ,+$+* =1 9&5++"#; +7* N. &5%0, $#/ +7*

L. &5%0,- $;$"#,+ K@ !5( *G$39&*- "3$;"#* +7$+ +7* ;5<*(#3*#+ 5( +7* >#$#%"$& (*;0&$+5( *#$%+ $

95&"%1 +7$+ $%%5335/$+*, +7* "#:5(3$+"5#$& 59$%"+1 5: >(3, "# >#$#%"$& 3$()*+, 5( +7$+ "#7"="+, +7*

35#"+5("#; $%+"<"+1 5: $%+"<* ,7$(*75&/*(,- :$<5("#; 3$#$;*(,A /"<*(,"5# 5: (*,50(%*,@ E7", 95&"%1

%7$#;* %50&/ =* %$9+0(*/ =1 $ (*/0%+"5# "# +7* 35#"+5("#; *b%"*#%1 5: $%+"<* ,7$(*75&/*(,- H3 -

5( =1 $ /(59 "# 3$#$;*(,A %5,+ 5: ,+*$&"#; C0!A'"@ L"+7*( ,75%) 650&/ &*$/ +5 $# "#+*#,">%$+"5# 5:

+0##*&"#; $#0!>"- +7$+ ", +5 $ (*/0%+"5# 5: 0!>"- +7* ,7$(* 5: #*+ 9(5>+, $99(59("$+*/ =1 3"#5("+1
,7$(*75&/*(,@ !";0(* W ,756, +7$+ +7* /(59 "# 0 3$)*, +7* L. &5%0, ,7":+ /56# C(5+$+* %&5%)6",*DK

:5( $ ;"<*# >(3 ,"J* K- $ &56*( 0 (*/0%*, +7* "#<*,+3*#+ ($+* L +7$+ (*;0&$+*, +7* $(="+($;* *#+(1

%5#/"+"5#@ .#+0"+"<*&1- +7* *G9*#/"+0(*, 5# "#<*,+3*#+ 30,+ /(59 +5 %539*#,$+* :5( +7* :$&& "# +7*

,7$(* 5: 9(5>+, +7$+ %$# =* $99(59("$+*/ =1 +7* >(3 3"#5("+1 ,7$(*75&/*(,@ E7* "#+*#,">%$+"5#

5: +0##*&"#; /5*, #5+ $T*%+ +7* N. &5%0,- +750;7- =*%$0,* "+ *I0$&&1 *(5/*, (*+0(#, $#/ %5,+, 5:

"#<*,+3*#+@ B, !";0(* W ,756,- +7* 5<*($&& *T*%+ 5: +7* ,75%) ", =5+7 $ ;(*$+*( ,+*$/1?,+$+* >(3

,"J* $#/ &$(;*( ($+* 5: "#<*,+3*#+ 5: "#%03=*#+ >(3,@ [0+ /"T*(*#+&1- $# "#%(*$,* "# +7* ,*<*("+1

5: +7* +0##*&"#; 9(5=&*3 9(539+, "#%03=*#+, +5 "#<*,+ 35(* $;;(*,,"<*&1 =0+ 3$)*, +7* "#/0,+(1

,+(0%+0(* 35(* %5#%*#+($+*/- "#/0%"#; $ :$&& "# 9(5/0%+ <$("*+1@

E7* 3$;#"+0/* 5: +7* ,7":+ 9(5/0%*/ =1 +7* ,75%) /*9*#/, 5# +7* ,9*%">%$+"5# 5: $%+"<* ,7$(*?

75&/*(,A 35#"+5("#; +*%7#5&5;1@ 8* 7$<* ,**# +7$+ +7", +*%7#5&5;1 %$# =* ,9*%">*/ "# $ 6$1 ,0%7

+7$+ $%+"<* ,7$(*75&/*(,A 35#"+5("#; 7$, $&6$1, +7* ,$3* *T*%+"<*#*,, 5( $&+*(#$+"<*&1 "# $ 6$1

,0%7 +7$+ &$(;*( >(3, 6"+7 &$(;*( 9(5>+, $(* 7$(/*( +5 35#"+5(@ !5( "#,+$#%*- ":- $, "# LG$39&* X-

C3 !@'" # !I3*JG'"@ - 5#* %$# +7"#) 5: %$,*, "# 67"%7 J * ( 5( J # (> .# +7* E*%7#"%$& B99*#/"G

C,** _M+*$/1 M+$+* $#/ '5#"+5("#; E*%7#5&5;"*,`D- 6* /*35#,+($+* +7$+ $ ,75%) +5 $#1 9$($3*+*(

+7$+ "#%(*$,*, +7* "#+*#,"+1 5: +0##*&"#; $ # 0!>" 3$)*, +7* L. &5%0, (5+$+* %&5%)6",* (*&$+"<*&1
35(* 67*# +7* 3$(;"#$& %5,+ 5: 35#"+5("#; ", "#%(*$,"#; "# +7* 9(5>+ ($+* CJ * (D +7$# 67*# "+ ",

#5+ CJ # (D@ E70,- +7* ,75%) "#/0%*, $ &$(;*( "#%(*$,* "# >(3,A ,"J* K $#/ "# +7* "#<*,+3*#+ ($+*

L 67*# J * (@ .#+0"+"<*&1- 67*# J * ( +7* "#%(*$,* "# >(3,A ,"J* "#/0%*/ =1 +7* "#+*#,">%$+"5#

5: 3$#$;*(,A +0##*&"#; (*/0%*, +7* *T*%+"<*#*,, 5: $%+"<* ,7$(*75&/*(,A 35#"+5("#;@ E7", +*#/, +5

:0(+7*( *G$%*(=$+* +7* "#+*#,"+1 5: +0##*&"#; $#0!>"- 67"%7 "# +0(# :0(+7*( ,90(, K $#/ L@ E70,-
67*# +7*(* $(* /",*%5#53"*, +5 ,%$&* "# 35#"+5("#;- $ 30&+"9&"*( *T*%+ ", $+ 65()- /0* +5 $ 30+0$&&1

(*"#:5(%"#; "#+*($%+"5# =*+6**# +7* /*;(** 5: %5#,5&"/$+"5# 5: +7* 3$()*+ ,+(0%+0(* $#/ +7* "#+*#,"+1

5: 3$#$;*(,A +0##*&"#;@

E7* *T*%+, 5: $# "#%(*$,* "# +7* "#+*#,"+1 . 5: *39"(* =0"&/"#; $(* /",9&$1*/ "# !";0(* R@

B;$"#- +7", ,75%) %50&/ =* "#+*(9(*+*/ $, +7* 50+%53* 5: $ 95&"%1 +7$+ :$<5(, 3$#$;*(,A *39"(*

=0"&/"#; =*7$<"5(@ B# "#%(*$,* "# . 90,7*, =5+7 +7* L. $#/ N. &5%" /56# =*%$0,* +7* *39"(*

=0"&/"#; :("%+"5# &56*(, +7* I0$&"+1?$/S0,+*/ ;(5,, 9(5>+ 3$(;"# !: # $"1/2 $#/ ($",*, +7* %5,+ 5:
*#+(1 ;1@ .#+0"+"<*&1- =5+7 +7* ($+* 5: (*+0(# +5 *#+(1 $#/ +5 "#<*,+3*#+ :$&& =*%$0,* 3$#$;*(,A

9("%* /*%","5#, $(* 35(* /",+5(+*/@ E70,- :5( ;"<*# >(3 ,"J* K +7* *G9*#/"+0(* 5# "#<*,+3*#+

%5#,",+*#+ 6"+7 *I0$&"J$+"5# 5: +7* (*+0(#, 5: "#<*,+3*#+ $#/ 5: *#+(1 +5 +7* (*,*(<$+"5# ($+* 5:

(*+0(# 5: ,7$(*75&/*(, 30,+ :$&&@ M"#%* =5+7 &5%" ,7":+ /56#- 6* 7$<* $ 95+*#+"$&&1 $3=";050,

Xf



*T*%+@ g56*<*(- 50( $&;*=($ (*<*$&, +7$+ +7* "#%(*$,* "# . 0#$3=";050,&1 ,90(, +7* "#<*,+3*#+

($+* L $#/ +70, 30,+ "#%(*$,* >(3 ,"J* KY ,** !";0(* R :5( $# "&&0,+($+"5#@ B, $ (*,0&+ 5: +7* ,75%)-

+7*(*:5(*- +7* "#/0,+(1 ,+(0%+0(* =*%53*, 35(* %5#%*#+($+*/ =*%$0,* +7$+ ", 67$+ ", (*I0"(*/ +5

7$<* >(3, +7$+ "#<*,+ 35(* $;;(*,,"<*&1@

O P*4&<6'# &4- +)=J&%)> !4&=*$6'&= %)#5=$#

87*# $%+"<* ,7$(*75&/*(,A %5,+ 5: 35#"+5("#; /5*, #5+ /*9*#/ 5# +7* 9(5>+ ($+* C"# LG$39&* X

67*# J # (D- +7* /1#$3"%, 5: +7* *%5#531 %$# =* +($%*/ =$%) +5 +7$+ 5: 5#* ,+$+* <$("$=&*- +7*

>(3A, ,"J* K@ LG9&5"+"#; +7", 9(59*(+1- "# +7", ,*%+"5# 6* 9(5<"/* $# $#$&1+"%$& =$%);(50#/ :5( +7*

I0$#+"+$+"<* *G9*("3*#+, 5: +7* #*G+ ,*%+"5#, 5# +7* *T*%+, 5: %5(95($+* ;5<*(#$#%* ,75%),@ 8*

/*:*( +5 M*%+"5# ^ +7* $#$&1,", 5: +7* %$,* "# 67"%7 +7* 3$(;"#$& %5,+ 5: 35#"+5("#; ", "#%(*$,"#; "#

+7* 9(5>+ ($+* CJ * ( "# LG$39&* XD@

B# "#+*(*,+"#; :*$+0(* 5: +7* /1#$3"%, +7$+ 6"&& *3*(;* "# +7", ,*%+"5# ", +7* *<5&0+"5# 5: +7*

*%5#531 +7(50;7 +7(** ,+$;*, 5: /*<*&593*#+@ .# +7* 35,+ $/<$#%*/ ,+$;*- +7*(* ", =5+7 *#+(1

5: #*6 >(3, $#/ "#<*,+3*#+ 5: "#%03=*#+ >(3,@ .# *$(&"*( ,+$;*, 5: /*<*&593*#+- *"+7*( *#+(1 5(

"#<*,+3*#+ 5( =5+7- %$# =* J*(5@ 8* =*;"# 6"+7 $ 0,*:0& (*,0&+ 5# +7* %5#,039+"5# ($+"5@

8%,B,#6$6,4 2 !"# C ! %/0 5" #$" "-.).04C% -.)%,02#(.) 1&#(.B D) "9,('(51(,0;

C #

-
G.

G/

$# 6 * &
8

'

!: # $"# 9&:

! !' "
!

!!! ;

(

N # ( L " (

$# 6 * "#"!#<=
'

&
8 1 N * ( L " (

> CRRD

8%,,J? M** +7* E*%7#"%$& B99*#/"G@

[(595,"+"5# X "/*#+">*, +65 (*;"3*,@ .# 5#*- C50( 9(5G1 :5(D >(3 ,"J* K ", +55 ,3$&& $#/ +7*(*

", #5 *#+(1- "# 67"%7 %$,* +7* %5#,039+"5# ($+"5 ", "#%(*$,"#; "# K =*%$0,* >(3, *$(# *,%$&$+"#;

(*#+, C0#%5#+*,+*/ =1 *#+($#+,D :(53 +7* ;(56"#; 3$()*+ ,"J* C(*%$&& +7$+ 6* 95,+0&$+* 9590&$+"5#

;(56+7D@ .# +7* 5+7*( (*;"3*- >(3 ,"J* K ", ,0b%"*#+&1 &$(;* $#/ +7*(* ", *#+(1- "# 67"%7 %$,* +7*

(*#+, $(* %$99*/ $#/ +7* %5#,039+"5# ($+"5 ", %5#,+$#+@

[(595,"+"5# W *G$3"#*, +7* *<5&0+"5# 5: +7* >(3 ,"J* $%(5,, +7* +7(** ,+$;*, 5: /*<*&593*#+@

8%,B,#6$6,4 7 8$"1" ">(%#% & E)(#" #$1"%$.'/ E10 %(<" K% #$&# #1(**"1% ")#14 &)/ & E)(#" #$1"%$.'/

K1 #$&# #1(**"1% ()3"%#0")# 54 ()-,05")#% @%"" #$" 21..+ +.1 #$" ">21"%%(.)% .+ K% &)/ K1AB 7%%,0"6

!: # $" *
; !)# +"

0
( CROD

E

!: # $"
"
6

:

# !
!!!

K% # <

F7

87#
80

F;
+
&
8

, !
!!! K%

9

: 5 !$# 8" )* 8+( CRfD

Xk



$ *
80

F;
+
&
8

, !
!!! K%

> CRkD

8$"); K% 5 K1 &)/ () "9,('(51(,0 #$" 1&#"% .+ ()3"%#0")# &)/ ")#14 &1"

L !K" #

-
GGGGGGG.

GGGGGGG/

( < $ K $ K%
( K% 5 K $ K1

"
"8"$#! !' "

!
!!! ;"9

#$

%(" ("

)*! !' "
!

!!! +

&

'""$")##")!

$" ("

)*! !' "
!

!!! +

K: 5 K 5&

1 CRjD

N !K" #

-
GGGGG.

GGGGG/

( < $ K $ K%
'

<=! !' "
!

!!!

"

!: # $"
+
&
8

, !
!!! # 9

;

#

# )* + K% 5 K $ K1

'

<=! !' "
!

!!!

"

!: # $"
+
&
8

, !
!!! # 9&:";#

;

#

# )* + K: 5 K 5&

> CR^D

F(10 %(<" .5"4% #$" /(G"1")#(&' "9,&#(.)

)K

K
# 9!K" ! +# !$# 8"N !K" > CRiD

8%,,J? M** +7* E*%7#"%$& B99*#/"G@

E7* +*%7#"%$& $,,039+"5#, CROD?CRkD $&&56 0, +5 :5%0, 5# +7* 35,+ "#+*(*,+"#; ,*I0*#%* 5:

/*<*&593*#+ "# 67"%7 >(3 *#+(1 =*%53*, $%+"<* =*:5(* "#%03=*#+, ,+$(+ "#<*,+"#;@ B,,039+"5# CROD

,$1, +7$+ +7* +7(*,75&/ K% :5( *#+(1 ", >#"+*@ B,,039+"5# CRfD ,$1, +7$+ 67*# +7* *%5#531 %(5,,*,

+7* +7(*,75&/ K% $#/ $%+"<$+*, *#+(1- "#<*,+3*#+ ", #5+ 1*+ 9(5>+$=&* $#/ "+ +$)*, $//"+"5#$& ;(56+7

5: >(3 ,"J* K +5 $%+"<$+* "+ CK% 5 K1D@ B,,039+"5# CRkD ,$1, +7$+ 67*# +7* *%5#531 %(5,,*, +7*

+7(*,75&/ K1 +7* #5?$(="+($;* %5#/"+"5# +7$+ (*+0(#, =* *I0$&"J*/ ": =5+7 *#+(1 $#/ "#<*,+3*#+ $(*

+5 +$)* 9&$%* "/*#+">*, $ ,+$=&* \$,7 *I0"&"=("03 C,** $&,5 +7* 9(55: 5: +7* 9(595,"+"5#D@ [(595,"+"5#

R ,+$+*, +7* :5(3$& (*,0&+- "#%&0/"#; +7* %5#/"+"5# +7$+ *#,0(*, +7$+ +7* *%5#531 /5*, %(5,, K1 @

8%,B,#6$6,4 9 7%%,0"

8+

$# 8
* ) *

0

F;
+
&
8

, !
!!!

E

!: # $"
"
6

:

# !
!!!

#
<

K1

F

1 COQD

%:;
;$!

9!K" # %:;
;$!

$

)*
8+

$# 8
#
0

F;
!$# 7" !: # $"

%

5 (> COXD

8$"1" ">(%#% & ,)(9," "9,('(51(,0 #1&H"-#.146 *(3") ()(#(&' -.)/(#(.) K! #$" "-.).04 -.)3"1*"% #.

#$" %#"&/4 %#&#" K#B

8%,,J? M** +7* E*%7#"%$& B99*#/"G@

Xj



!5( K $ K% 5 K1 - )K/K # + $#/ +7*(*:5(* +7* *%5#531 %(5,,*, +7* +7(*,75&/ :5( *#+(1 "# >#"+*
+"3* "# &";7+ 5: $,,039+"5# CROD +7$+ ;0$($#+**, +7$+ K% ", >#"+*@ !5( K% 5 K 5 K1 -

)K

K
# 8+* !$# 8" )# !$# 8"

0

F;
+
&
8

, !
!!!

E

!: # $"
"
6

:

# !
!!!

#
<

K

F

> COWD

E7*(*:5(*- +7* *%5#531 %(5,,*, +7* +7(*,75&/ :5( "#<*,+3*#+ "# >#"+* +"3* ,"#%* K ", ,+"&& ;(56"#; $+

K # K1 "# &";7+ 5: $,,039+"5# COQD@^ !";0(* O "&&0,+($+*, +7* *<5&0+"5# 5: K $%(5,, +7* +7(** ,+$;*,

5: /*<*&593*#+@

E7* #*G+ ,*%+"5#, 6"&& ,+0/1 +7* /1#$3"% (*,95#,* 5: +7* *%5#531 +5 ,75%), +5 %5(95($+*

;5<*(#$#%* :("%+"5#, $, 6*&& +7* 6*&:$(* *T*%+, 5: +7* ,75%),@ B, 6* 9(5<* "# +7* E*%7#"%$& B99*#/"G

0,"#; CXD- +7* 6*&:$(* %7$#;* "#/0%*/ =1 $ ,75%) +5 5#* 5( 35(* %5(95($+* ;5<*(#$#%* :("%+"5#

9$($3*+*(, ", (*&$+*/ +5 +7* /*+(*#/*/ 9$++*(#, 5: +7* *#+(1 ($+* N $#/ 5: +7* "#<*,+3*#+ ($+* L $,

:5&&56, C+7* <$&0* 5: $# 5=S*%+ $:+*( +7* ,75%) ", "#/"%$+*/ 6"+7 $ p%pD

<$ # %&'!
=%

=
"

= >? @
"#"+"$&

*

! &!

!
#""#"!#"

! "

!
(8<N%!&"'&*<L%!&"/

= >? @
+($#,"+"5#

)'"*
! &!

!
#""#"!#"<L#= >? @

&5#;?(0#

'" CORD

67*(* = ! ,$ # 6 * "#"!#<=
'

&
8 /
+
&
8

, !
!!! - <N%!&" ! N!K!&"" # N%#- <L%!&" ! L!K!&"" # L%#- <L# !

L%# # L#@ E7* *G9(*,,"5# "# CORD ,756, +7$+ $ %5(95($+* ;5<*(#$#%* ,75%) $T*%+, 6*&:$(* +7(50;7
+7(** %7$##*&,K $# "#"+"$& &*<*& *T*%+ $,,5%"$+*/ 6"+7 $# "33*/"$+* C$#/ 9*(3$#*#+D %7$#;* 5: +7*

%5#,039+"5#?50+90+ ($+"5Y $ +($#,"+"5#$& *T*%+ $,,5%"$+*/ 6"+7 +7* $/S0,+3*#+ 5: +7* *#+(1 ($+*

$#/ 5: +7* "#<*,+3*#+ ($+* +5 +7* #*6 %5#/"+"5#, C6"+7 =5+7 "#<*,+3*#+ $#/ *#+(1 /*+(*#/*/ 6"+7

+7*"( 95,+?,75%) <$&0*,DY $#/ $ &5#;?(0# *T*%+ +7$+ $%%50#+, :5( +7* 9*(3$#*#+ %7$#;*, %$0,*/ =1

+7* ,75%) C+7$+ ",- %$9+0("#; +7* 6*&:$(* %7$#;* +7$+ 650&/ =* 5=,*(<*/ ": +7* $/S0,+3*#+, 6*(*

+5 5%%0( "33*/"$+*&1 $:+*( +7* ,75%)D@ B&& +7* +*(3, "# CORD /*9*#/ 5# +7* ,+$+* <$("$=&* K!""@

E7*(*:5(*- +7* *<5&0+"5# 5: +7* 6*&:$(* %7$#;* %$# =* &"#)*/ +5 +"3* +7(50;7 K!""@

B# $/<$#+$;* 5: +7* %&5,*/ :5(3 ,5&0+"5# 5: +7* /1#$3"%, 5: K ", +7$+ 6* %$# $&,5 5=+$"#

$#$&1+"%$& (*,0&+, :5( +7* "39$%+ 5: %5(95($+* ;5<*(#$#%* ,75%), 5# 6*&:$(*@ .# 9$(+"%0&$(- 6* %$#

9(5<* +7* :5&&56"#;K

8%,B,#6$6,4 C ?.)%(/"1 #$" #1&)%(#(.) 2&#$ .+ &) "-.).04 #$&# %#&1#% &# #(0" ( :(#$ ()(#(&' -.)/(=

#(.) K! * K1 &)/ -.)3"1*"% #. K
#B I)/"1 #$" &221.>(0&#(.) 80/;

+
&
8

, !
!!! K *# ( @(B"B; K %,J-(")#'4

'&1*"A; K "3.'3"% &--.1/()* #. #$" '()"&1 /(G"1")#(&' "9,&#(.)

)K # O ' !K# # K" ( COOD

^\5+* +7$+ ", ", $&6$1, >#"+* ,5- ;"<*# 9590&$+"5# ;(56+7- +7* *%5#531 %$# :$"& +5 %(5,, "+ 5#&1 ": +7*(* ",

9(*3$+0(* 3$()*+ ,$+0($+"5# /0* +5 *#+(1@ E7* "#+0"+"5# =*7"#/ +7* /1#$3"%, ", +7$+ 6* 7$<* %75,*# $ %5#>;0($+"5#

5: 9$($3*+*(, ,0%7 +7$+ +7* I0$&"+1?$/S0,+*/ ;(5,, 9(5>+$="&"+1 5: >(3,- "# ! !#$%&- (",*, +7(50;750+ +7* ($#;*
$'( ", %@ N5#,*I0*#+&1- +7* /",,"9$+"5# 5: 9(5>+$="&"+1 /0* +5 *#+(1 ;$"#, ,0b%"*#+ :5(%* +5 "#/0%* %5#<*(;*#%* +5 $

%5#,+$#+ <$&0* 5: " 5#&1 "# +7* (*;"5# 67*(* >(3, 7$<* $&(*$/1 $%+"<$+*/ "#<*,+3*#+@

X^



:$"1"

O ! !$# 8"
$

!$# 7" !: # $"
0

F;
#
"

)*
8+

$# 8

#%

> COfD

8$"1"+.1"; #$" ">2'(-(# %.',#(.) +.1 #$" "-.).04C% 2&#$ (%

K !"" # K!#
">" * K#

+
$# #">"

,
> COkD

I%()* #$(% 1"%,'# :$") ()#"*1&#()* @KLA; #$" :"'+&1" -$&)*" ()/,-"/ 54 & %$.-M #$&# &G"-#% .)" .1

0.1" 2&1&0"#"1% -&) 5" 1":1(##") &%i

<$ #
$

)# +
(%&'!

=%

=
" *

0
L
## # L#

1
#
7K# !: % # $"

+
&
8 #

, !
!!! * )>#

$")

)# +* O %
!
K%#

K#
# $")> COjD

8%,,J? M** +7* E*%7#"%$& B99*#/"G@

Q 1&=6"%&$6,4 &4- %)#B,4#) $, #;,'R#

.# +7", ,*%+"5# $#/ +7* #*G+- 6* %5#/0%+ *G9*("3*#+, +5 ,+0/1 I0$#+"+$+"<*&1 +7* /1#$3"% $/S0,+?

3*#+ 5: +7* *%5#531 67*# "+ ", 7"+ =1 ,75%), +5 %5(95($+* ;5<*(#$#%* :("%+"5#,@ E7*,* ,75%),

%$# =* +750;7+ $, +7* *T*%+, 5: 95&"%1 (*:5(3,- :5( *G$39&*@ .# (*%*#+ /*%$/*,- $ &$(;* #03=*(

5: %5(95($+* ;5<*(#$#%* (*:5(3, 7$<* =**# *#$%+*/ "# $/<$#%*/ $#/ *3*(;"#; *%5#53"*,@ E7*,*

(*:5(3, 7$<* 35/">*/ +7* (0&*, ;5<*(#"#; +7* $%+"<"+1 5: $0/"+5(,- +7* %5395,"+"5# $#/ 9(*(5;$+"<*,

5: =5$(/, 5: /"(*%+5(,- +7* $&&5%$+"5# 5: 956*( $35#; %5(95($+* ,+$)*75&/*(,- +7* 90#",73*#+ 5:

%5(95($+* :($0/,- +7* /",%&5,0(* (*I0"(*3*#+, "# %$9"+$& 3$()*+, CPLN2- WQXWD@

.# +7", ,*%+"5#- 6* ,+0/1 I0$#+"+$+"<*&1 +7* /1#$3"%, "#<*,+";$+*/ $#$&1+"%$&&1 "# +7* 9(*<"50,

,*%+"5# :5( +7* %$,* "# 67"%7 $%+"<* ,7$(*75&/*(,A %5,+ 5: 35#"+5("#; /5*, #5+ /*9*#/ 5# +7* 9(5>+

($+*@ .# M*%+"5# ^- 6* 6"&& ,+0/1 I0$#+"+$+"<*&1 +7* /1#$3"%, :5( +7* %$,* "# 67"%7 $%+"<* ,7$(*75&/?

*(,A %5,+ 5: 35#"+5("#; /5*, /*9*#/ 5# +7* 9(5>+ ($+*@ .# =5+7 ,*%+"5#,- 6* %5#/0%+ *G9*("3*#+,

:5%0,"#; 5# +7* 35,+ $/<$#%*/ ,+$;* 5: /*<*&593*#+ CK * K1D "# 67"%7 =5+7 >(3 *#+(1 $#/ "#?

%03=*#+,A "#<*,+3*#+ +$)* 9&$%*- +7$+ ",- N * ( $#/ L * (@ 8* /*:*( +7* (*$/*( +5 M*%+"5# i :5(

$ I0$#+"+$+"<* $#$&1,", 5: +7* *T*%+, 5: %5(95($+* ;5<*(#$#%* :("%+"5#, 5# +7* &5#;?(0# *<5&0+"5# 5:

+7* *%5#531 +7(50;7 *$(&"*( ,+$;*, 5: /*<*&593*#+ "# 67"%7 *"+7*( "#<*,+3*#+ CK% 5 K 5 K1D 5(

=5+7 *#+(1 $#/ "#<*,+3*#+ CK 5 K% D /5 #5+ +$)* 9&$%*@

Q?2 1&=6"%&$6,4

E$=&* X- [$#*& B- /",9&$1, +7* %75,*# 9$($3*+*("J$+"5# 5: +7* =$,*&"#* *%5#531@ E7* 9590&$+"5#

;(56+7 ($+* + ", ,*+ *I0$& +5 $>>$ 9*(%*#+- 67"%7 %5((*,95#/, +5 +7* $<*($;* 9590&$+"5# ;(56+7

($+* "# +7* ]#"+*/ M+$+*, :(53 XiXQ +5 WQQi C'$//",5# /$+$D@ E7* <$&0* 5: 7 ", "#:*((*/ :(53

%539$("#; +7* 9("<$+* (*+0(# 5# %$9"+$& 6"+7 +7* ,5%"$& (*+0(# +5 "#<*,+3*#+ "# 9(5/0%+ I0$&"+1@ .:

iM"#%* 6* $(* 35,+&1 "#+*(*,+*/ "# %5(95($+* ;5<*(#$#%* ,75%),- +7", *G9(*,,"5# *G%&0/*, ,75%), +5 )( *( +( ,($#/

-@ B ;*#*($&"J*/ *G9(*,,"5# :5( &. %$# =* :50#/ "# +7* E*%7#"%$& B99*#/"G@

Xi



+7* "#<*,+3*#+ /*%","5#, 6*(* +$)*# =1 "#+*(#$&"J"#; +7* ,9"&&5<*( *T*%+, 5: "#<*,+3*#+- +7* (*+0(#

650&/ =* $/7 +"3*, +7* 9("<$+* (*+0(# C,** CWODD@ d5#*, $#/8"&&"$3, CXii^D ,0(<*1 ,*<*($& *39"("%$&

,+0/"*, +7$+ 90+ +7* ($+* 5: (*+0(# 5# Vq2 C$ 9(5G1 :5( "#<*,+3*#+ "# 9(5/0%+ I0$&"+1D "# +7* ($#;*

5: RQ?XQQ 9*(%*#+@ ],"#; $ %5#,*(<$+"<* &56*( =50#/ 5: RQr :5( +7* ,5%"$& (*+0(# $#/ $ 9("<$+* ($+*

5: (*+0(# 5# %$9"+$& 5: fr- 6* ,*+ 7 *I0$& +5 Xok@

E7* 9$($3*+*( . +7$+ ;5<*(#, 3$#$;*(,A *39"(* =0"&/"#; ", ,*+ *I0$& +5 (>$?- "# +7* =$&&9$()

5: +7* *,+"3$+*, 5: \")5&5< $#/ 87"+*/ CWQXRD :5( +7* ]#"+*/ M+$+*,@ E7* 35#595&",+"% 9("%* :

", ,*+ +5 X@R- :5&&56"#; +7* *39"("%$& &"+*($+0(* 5# +7* Z*(#*( "#/*G@ B, $ (*,0&+- ": . # (>$?- +7*

%5((*,95#/"#; <$&0* 5: +7* 9$($3*+*( 6 ", (>@AB@ H*%$0,* 6* +$(;*+ $ &5#;?(0# ;(56+7 ($+* 5: 9*(

%$9"+$ "#%53* 5: >? $#/ $# "#+*(*,+ ($+* 5: C?- +7* /",%50#+ ($+*- )- ", ,*+ +5 Q@QR@

E7* ,5%"$& (*+0(# +5 <$("*+1- 8- ", 9"##*/ /56# =1 +7* ,+*$/1 ,+$+* (*&$+"5#,7"9 CRXD- 8 # $#+/N@
Z$"#%J $#/ [*(*++5 CWQQkD 5=,*(<* +7$+ "# (*%*#+ 1*$(, +7* #*+ *#+(1 ($+* 5: *,+$=&",73*#+, "# +7*

]@M@ 3$#0:$%+0("#; ,*%+5( 7$, (50;7&1 =**# *I0$& +5 +7* 9590&$+"5# ;(56+7 ($+*- "39&1"#; 8 # (@

B%%5(/"#; +5 +7* 85(&/ H$#) L#+(*9(*#*0(,7"9 /$+$=$,*- "# WQQf >(3 *#+(1 $#/ *G"+ ($+*, "# +7*

]#"+*/ M+$+*, 6*(* XW@f $#/ XQ 9*(%*#+- (*,9*%+"<*&1- "39&1"#; $ #*+ *#+(1 ($+* N 5: W@fr $#/

8 # (>C@ 8* 9"%) $ <$&0* 5: 8 "# +7* 3"//&* 5: +7* "#+*(<$&- &*++"#; 8 # (>>C@ E7*#- +7* $,,5%"$+*/

*#+(1 ($+* N ", X@kX 9*(%*#+@

E7* :50( 9$($3*+*(, +7$+ S5"#+&1 /*+*(3"#* +7* "#+*#,"+1 5: 3$#$;*(,A +0##*&"#; $#/ 5: $%+"<*

,7$(*75&/*(,A 35#"+5("#;- H3 - H0 - I3 - I0 - %$# 7$(/&1 =* "/*#+">*/ ,*9$($+*&1@ 8* +7*# ,*++&*/ 5# $

,*+ 5: <$&0*, +7$+ "#/0%* $ &*<*& 5: +0##*&"#; C- # (>>?D 5: +7* 5(/*( 5: 3$;#"+0/* 5: +7$+ *,+"3$+*/

=1 \")5&5< $#/ 87"+*/ CWQXRD :5( +7* ]#"+*/ M+$+*,- +5 7$<* $%+"<* 35#"+5("#; C#2 * (D- $#/ +5

7$<* $# *I0"+1 ,7$(* $# #. # #2 5: 3"#5("+1 C9$,,"<*D ,7$(*75&/*(, 5: $=50+ RoO@ M099&*3*#+$(1
!";0(* BX "# +7* B99*#/"G 7*&9, 0#/*(,+$#/ 756 +7* ,+*$/1 ,+$+* $&&5%$+"5# 5: *I0"+1 ,7$(*, $35#;

3$#$;*(,- $%+"<* $#/ 3"#5("+1 ,7$(*75&/*(, %7$#;*, /*9*#/"#; 5# $ )*1 9$($3*+*(- H3 - %$9+0("#;

$%+"<* ,7$(*75&/*(,A 35#"+5("#; *b%"*#%1@ !"#$&&1- +7* <$&0*, 5: < $#/ F; $(* %75,*# +5 3$+%7 $

=$&$#%*/ ;(56+7 ($+* 5: 9*( %$9"+$ ;(5,, >#$& 50+90+- P # )0 /0 - 5: Wr $#/ $ ,$<"#; ($+* & 5: XQr-

$, ,0;;*,+*/ $;$"# =1 +7* ]@M@ *G9*("*#%* C+7* ,$<"#; ($+* ", /*>#*/ $, +7* :($%+"5# 5: +7* 42[

#5+ %5#,03*/- "@*@- & # $# %/MD@XQ M"#%* L # P # 8N C,** CRXD $#/ CRWDD- +7* =$,*&"#* "#<*,+3*#+
($+* L ", X@kQ 9*(%*#+- #*$(&1 +7* ,$3* $, +7* #*+ *#+(1 ($+* N CX@kX 9*(%*#+D@

Q?7 S)#B,4#) $, #;,'R#

8* ,+0/1 +7* "390&,* (*,95#,*, +5 <$("$+"5#, "# +7* 9$($3*+*(, +7$+ ;5<*(# +7* "#+*#,"+1 5: +7*

*39"(* =0"&/"#; :("%+"5# 5( 5: +7* +0##*&"#; :("%+"5# C"# *$%7 *G9*("3*#+- 6* %7$#;* 5#&1 5#* 9$($3*?

+*(D@ N5#,",+*#+ 6"+7 +7*"( "#+*(9(*+$+"5# $, ,+(0%+0($& 95&"%1 (*:5(3,- $&& +7* ,75%), $(* 9*(3$#*#+

$#/ $(* 9*(%*"<*/ $, ,0%7@ !5( ,"39&"%"+1- 6* $&,5 $,,03* +7*1 $(* #5+ $#+"%"9$+*/@ 8* 95,"+ +7$+

+7* =$,*&"#* 9$($3*+*( <$&0*, $(* $, "# E$=&* X- [$#*& B@ P0( 3$"# 5=S*%+"<* ", +5 /",*#+$#;&* +7*

XQB%%5(/"#; +5 /$+$ :(53 +7* H0(*$0 5: L%5#53"% B#$&1,", +7* ;(5,, #$+"5#$& ,$<"#; ($+* "# +7* 95,+?6$( 9*("5/

F0%+0$+*/ =*+6**# Xfr $#/ WQr@ B&&56"#; :5( $ /*9(*%"$+"5# ($+* 5: f?XQ 9*(%*#+- 6* 5=+$"# $ #*+ ,$<"#; ($+*- $, $

($+"5 5: 42[- "# +7* "#+*(<$& 5: f?Xf 9*(%*#+@ P0( %$&"=($+"5# /*&"<*(, $ ,$<"#; ($+* "# +7* 3"//&* 5: +7", "#+*(<$&@

WQ



,75(+? $#/ &5#;?(0# %5#,*I0*#%*, 5: $# $&+*($+"5# 5: +7* :("%+"5# 9$($3*+*(, =5+7 5# "#%03=*#+,A

"#<*,+3*#+ $#/ 5# +7* *#+(1 5: #*6 >(3,@ B# "395(+$#+ (*,0&+ +7$+ *3*(;*, ", +7$+ $ ;"<*# %5(95?

($+* ;5<*(#$#%* ,75%) %$# 7$<* $,133*+("% %5#,*I0*#%*, 5# +7* +65 ,50(%*, 5: ;(56+7 C*#+(1 $#/

"#<*,+3*#+DK "+ 3$1 /*9(*,, 5#* =0+ =55,+ +7* 5+7*(@

.# "#+*(9(*+"#; +7* /1#$3"% (*,95#,*, +5 +7* ,75%), 9(*,*#+*/ =*&56- "+ ", "395(+$#+ +5 )**9 "#

3"#/ +7$+ +7* *%5#531 6"+750+ %5(95($+* ;5<*(#$#%* :("%+"5#, ", #5+ $ >(,+?=*,+ *#<"(5#3*#+@ !"(,+-

+7* 9(*,*#%* 5: 35#595&",+"% 956*( "# +7* "#+*(3*/"$+* ,*%+5( ;*#*($+*, $ %&$,,"% ,+$+"% "#*b%"*#%1

+7$+ +($#,&$+*, "#+5 $ ,0=?59+"3$& &*<*& 5: 9(5/0%+"5#@ M*%5#/- $# "#%03=*#+ "#+*(3*/"$+* >(3 %$#

$99(59("$+* 5#&1 $ :($%+"5# 5: +7* (*+0(# 5: "+, 56# "#<*,+3*#+- 67"&* =*#*>+"#; :(53 +7* "#<*,+3*#+

5: 5+7*( >(3,@ E7*(*:5(*- +7* /*%*#+($&"J*/ *I0"&"=("03 ,5&0+"5# "39&"*, &*<*&, 5: "#<*,+3*#+ &56*(

+7$# +75,* +7$+ 650&/ =* %75,*# =1 $ ,5%"$& 9&$##*(@ .# 9("#%"9&*- %5(95($+* ;5<*(#$#%* :("%+"5#,

%$# +7*# =* =*#*>%"$& ": +7*1 3"+";$+* +7* "#*b%"*#%1 5: +7* :("%+"5#&*,, *%5#531 5( 7$(3:0& ": +7*1

*G$%*(=$+* "+@

Q?7?2 /<B6%) "56=-64D

.# $ >(,+ *G9*("3*#+- 6* (*/0%* +7* 9$($3*+*( . +7$+ ;5<*(#, 3$#$;*(,A *39"(* =0"&/"#; :(53 (>$?

+5 J*(5@ E7", ,75%) %$# 3"3"% +7* *T*%+ 5: $ 95&"%1 (*:5(3 +7$+ +";7+*#, 3$#$;*("$& /",%"9&"#*- :5(

*G$39&*@ E7* 9(*?,75%) ,+*$/1 ,+$+* 5: +7* *%5#531 ", ,033$("J*/ "# [$#*& H 5: E$=&* X@ !";0(* f-

67"%7 9&5+, +7* "390&,* (*,95#,*,- ,756, +7$+ $# "33*/"$+* %5#,*I0*#%* 5: +7* ,75%) ", $ (*/0%+"5#

5: +7* I0$#+"+1 9(5/0%*/- /0* +5 $ (",* "# +7* 35#595&",+"% 9("%* C(*%$&& +7$+ : # $
&"$&(#D@ H*%$0,*

+7* 9("%* ", =(50;7+ +5 +7* 59+"3$& 35#595&",+"% &*<*& 5: +7* :("%+"5#&*,, *%5#531- 9(5>+, *G9$#/@

E7", ", $ 95,"+"<* /*<*&593*#+ #5+ 5#&1 :(53 +7* 9*(,9*%+"<* 5: "#%03=*#+ >(3, =0+ $&,5 :(53

+7$+ 5: 95+*#+"$& *#+($#+,@ .#/**/- &0(*/ =1 +7* 7";7*( 9(5>+,- 750,*75&/, :50#/ 35(* >(3,@ E7*

(*,0&+"#; *G9$#,"5# 5: +7* $(($1 5: "#+*(3*/"$+* ;55/, :$<5(, 9(5/0%+"<"+1 ;(56+7 "# +7* >#$& ;55/

,*%+5(@ E7", *#+(1 *T*%+ %$# =* ,+(5#; *#50;7 +5 /",9&$%* (*,50(%*, +7$+ "#%03=*#+ "#+*(3*/"$+*

>(3, 650&/ 7$<* $&&5%$+*/ +5 "#<*,+3*#+ "# $# *%5#531 $T*%+*/ =1 *39"(* =0"&/"#;@ M9*%">%$&&1-

+7*(* $(* +65 %539*+"#; :5(%*, +7$+ ,7$9* +7* (*,95#,* 5: "#%03=*#+,A "#<*,+3*#+@ P# +7* 5#*

7$#/- +7* *&"3"#$+"5# 5: +7* 9("%"#; /",+5(+"5# &*$/, >(3, +5 9(5/0%* +7* 9(5>+?3$G"3"J"#; I0$#+"+1

5: "#+*(3*/"$+* ;55/,@ E7", ($",*, +7* (*+0(# +5 "#<*,+3*#+- =55,+"#; "+@ P# +7* 5+7*( 7$#/- +7*

;(*$+*( "#+*#,"+1 6"+7 67"%7 #*6 >(3, F5%) "# %$0,*, $ (*/0%+"5# 5: >(3,A $<*($;* ,"J*- 9(539+"#;

>(3, +5 ,&56 /56# +7*"( "#<*,+3*#+@ .# +7", =$,*&"#* *%5#531- 67"%7 7$, $ (*&$+"<*&1 ,3$&& "#"+"$&

*39"(* =0"&/"#; :("%+"5#- +7* &$++*( *T*%+ 9(*<$"&, =5+7 "# +7* "33*/"$+* $:+*(3$+7 5: +7* ,75%)

$#/ "# +7* &5#; (0#K "#<*,+3*#+ /(59, "# +7* "33*/"$+* $:+*(3$+7 5: +7* ,75%) $#/ +7*(*$:+*(

*G7"="+, $ ,&56 /*%&"#*@ E7* ,$<"#; ($+* & ;5*, 09 $:+*( +7* ,75%)- (*F*%+"#; +7* &56*( "#<*,+3*#+

5: "#%03=*#+, 67"%7 9(*<$"&, 5<*( +7* $//"+"5#$& (*,50(%*, $=,5(=*/ =1 +7* ;(*$+*( #03=*( 5: #*6

*#+("*,@ !"#$&&1- =*%$0,* $:+*( +7* ,75%) +7* ,"J* 5: +7* $<*($;* >(3 ,7("#),- +7* ($+* 5: (*+0(# 5#

$,,*+, /(59,- $, +7* =5++53 &*:+ ;($97 5: !";0(* f ,756,@

LI0$+"5# CORD ,0;;*,+, +7$+ 6* %$# ,*9$($+* +7* %5395#*#+, 5: +7* 6*&:$(* *T*%+ 5: +7* ,75%)@

E7* +59?&*:+ ;($97 5: !";0(* XQ 9&5+, +7* +*(3, "/*#+">*/ "# +7* *I0$+"5# $, _"#"+"$&`- _+($#,"+"5#`-

WX



$#/ _&5#; (0#` C$, 9*(%*#+$;*, 5: +7*"( 9(*?,75%) <$&0*D@ E7* =5++53 ]?,7$9*/ &"#* %$9+0(*, +7*

#*;$+"<* &5#;?(0# 6*&:$(* *T*%+ /0* +5 +7* /*%&"#* 5: "#%03=*#+,A "#<*,+3*#+ ($+* (*&$+"<* +5 +7*

=$,*&"#* *%5#531K :5(3$&&1- "+ ", +7* /",%50#+*/ &5; 5: +7* %5#,039+"5# ($+"5 5: +7* +65 *%5#53"*,

;(56"#; 5# +7*"( (*,9*%+"<* &5#;?(0# 9$+7,@ H*%$0,* +7* ,75%) %$0,*, $ &5#;?(0# /*%&"#* "# +7* 9*(

%$9"+$ 50+90+ ;(56+7 ($+*- +7", %5395#*#+ 5: +7* 6*&:$(* %7$#;* ", #*%*,,$("&1 #*;$+"<*@ E7* +59

7039?,7$9*/ %0(<* (*F*%+, +7* 5+7*( +65 %5395#*#+,@ E7* >(,+- %$9+0(*/ =1 +7* #*;$+"<* "#+*(%*9+

5: +7* %0(<*- ", +7* 9("%* "#%(*$,* 5: "#+*(3*/"$+* ;55/, /0* +5 +7* /(59 5: . C90+ /"T*(*#+&1- +7*

*&"3"#$+"5# 5: . ;"<*, 35(* ="+* +5 +7* 35#595&",+"% 9("%* /",+5(+"5#D@ H*%$0,* 5: +7* 7";7*( %5,+ 5:

"#+*(3*/"$+*,- >#$& ;55/ 9(5/0%*(, %5#+($%+ +7*"( 9(5/0%+"5# $#/- $, $ (*,0&+- %5#,03*(,A 6*&:$(*

;5*, /56# C"#"+"$& %5#,039+"5# %5395#*#+ "# CORDD@ H0+- $, #5+*/- +7* ,75%) $&,5 :$<5(, +7*

*#+(1 5: #*6 >(3, $&5#; +7* +($#,"+"5#- 3*$#"#; +7$+ %5#,03*(, =*#*>+ :(53 $ ;(*$+*( <$("*+1 5:

"#+*(3*/"$+* ;55/, C+($#,"+"5# %5395#*#+ "# CORDD@ .# ,03- +7* (*/0%+"5# "# +7* "#+*#,"+1 5: *39"(*

=0"&/"#; &*$/, +5 $ 6*&:$(* "39(5<*3*#+ ": +7* +($#,"+"5# *T*%+ 5: 35(* "#+*#,* *#+(1 5: #*6 >(3,

", ;(*$+*( +7$# +7* ,03 5: +7* &5#;?(0# #*;$+"<* *T*%+ 5# "#<*,+3*#+ $#/ +7* "#"+"$& #*;$+"<* *T*%+

%$0,*/ =1 +7* 9("%* "#%(*$,*@XX B, E$=&* W ,756,- "# +7* =$,*&"#* *%5#531 6"+7 $ (*&$+"<*&1 ,3$&&

"#"+"$& *39"(* =0"&/"#; /",+5(+"5#- +7* #*;$+"<* *T*%+, +*#/ +5 9(*<$"&@

\*G+- 6* $"3 $+ ;$"#"#; $ =(5$/ 9"%+0(* 5: +7* $/S0,+3*#+ 9(5%*,, +7$+ %$# =* *G9*%+*/ "#

%50#+("*, %7$($%+*("J*/ =1 ;(*$+*( :(**/53 5: 3$#$;*(, "# 90(,0"#; *39"(* =0"&/"#; 5=S*%+"<*,

C*@;@- *3*(;"#; %50#+("*, 67*(*- $, #5+*/- ;5<*(#3*#+ 95&"%"*, 7$<* 5:+*# :$<5(*/ 3$#$;*(,A *39"(*

=0"&/"#; $++"+0/*D@ 21%) $#/ h"#;$&*, CWQQOD ,756 +7$+ +7* =&5%) 9(*3"03 C$ 9(5G1 :5( +7* "#+*#,"+1

5: %5(95($+* ;5<*(#$#%* :("%+"5#,D *G7"="+, 9(5#50#%*/ <$("$+"5#- 6"+7 %50#+("*, ,0%7 $, H($J"& $#/

.#/5#*,"$ 7$<"#; $# $<*($;* =&5%) 9(*3"03 /5J*#, +"3*, &$(;*( +7$# +7* ]#"+*/ M+$+*,@ B#/ Z$

[5(+$ *+ $&@ CWQQQD >#/ $ 6"/* %(5,,?%50#+(1 <$("$+"5# "# +7* ,*<*("+1 5: %5(95($+* ;5<*(#$#%*

:("%+"5#,@ !";0(* k $#/ !";0(* j 9&5+ +7* "390&,* (*,95#,*, $, /"T*(*#%*, :(53 +7* 9(*?,75%) ,+*$/1

,+$+* &*<*&, 5: +7* =$,*&"#* *%5#531 $#/ 5: +65 5+7*( *%5#53"*, +7$+ /"T*( :(53 +7* =$,*&"#* 5#&1

=*%$0,* +7* 9(*?,75%) <$&0* 5: . ", 7";7*( =1 fQr $#/ =1 fQ +"3*,- (*,9*%+"<*&1@ !5( %539$(",5#

90(95,*,- +7* >;0(*, $&,5 /",9&$1 +7* "390&,* (*,95#,*, :5( *%5#53"*, 6"+7 $ 7";7*( *#+(1 %5,+

C7";7*( ;D@XW E7* &5#;?(0# 50+%53*, $(* %5&&*%+*/ "# E$=&* W@

E7* +59 (";7+ 9&5+ 5: !";0(*, k $#/ j /",9&$1 +7* *#+(1 ($+* "# +7* /*%$/*, +7$+ :5&&56 +7* ,75%)@

H5+7 "# +7* *%5#531 6"+7 $ ,&";7+&1 7";7*( . $#/ "# +7* *%5#531 6"+7 7";7 . +7* "#%(*$,* "# >(3

*#+(1 ", 35(* 9(5#50#%*/ +7$# "# +7* =$,*&"#* *%5#531 $#/- %5#,*I0*#+&1- +7* /*%&"#* "# >(3,A ,"J*

", :$,+*( C"# +7* *%5#531 6"+7 ;(*$+*( *#+(1 %5,+ +7* 50+%53* ", "#,+*$/ 35(* $3=";050,D@ B, :5(

"#%03=*#+,A "#<*,+3*#+- "#,+*$/- "# %5#+($,+ 6"+7 +7* =$,*&"#* *%5#531- "# +7* *%5#531 6"+7 7";7

"#"+"$& . >(3,A "#<*,+3*#+ ($+* "#%(*$,*, C($+7*( +7$# /(599"#;D "# +7* $:+*(3$+7 5: +7* ,75%) $#/

(*3$"#, $=5<* +7* 9(*?,75%) ,+*$/1 ,+$+* <$&0* :5( ,*<*($& 1*$(,- 5#&1 *<*#+0$&&1 /(599"#; =*&56

XXN&*$(&1- +7* ,&56*( +7* +($#,"+"5#- +7* &$(;*( +7* 6*";7+ 6* 90+ 5# +7* +($#,"+"5#$& %5395#*#+ $#/ +7* 35(* 6*

+*#/ +5 >#/ $ 95,"+"<* 6*&:$(* *T*%+ 5: +7* /(59 5: '@
XWP#* %5#,*I0*#%* 5: +7* 7";7 *#+(1 %5,+ ", $ ;(*$+*( ,$<"#; ($+*- $# "39&"%$+"5# "# &"#* 6"+7 +7* 5=,*(<$+"5# +7$+

*3*(;"#; %50#+("*, ,$<* %5#,"/*($=&1 35(* +7$# +7* ]#"+*/ M+$+*, C"# 50( *G$39&*- $ fQr "#%(*$,* "# +7* *#+(1 %5,+

&*$/, +5 $ kQr (",* 5: +7* ,$<"#; ($+*D@

WW



"+ C+59 &*:+ 9&5+ 5: +7* >;0(*,D@ .#+0"+"<*&1- +7* *T*%+ /0* +5 +7* =*++*( 9("%"#; $#/ 9(5/0%+"5#

/*%","5#, 5: 3$#$;*(, ;$"#, "395(+$#%*- $#/ +7", +*#/, +5 =55,+ "#<*,+3*#+ "#"+"$&&1 C5=,*(<* $&,5

+7* "#"+"$& ,&";7+ "#%(*$,* "# +7* (*+0(# 5# $,,*+,D@XR .# $ 6*&:$(* 9*(,9*%+"<*- "# +7* *%5#531

6"+7 7";7 "#"+"$& . +7", "#"+"$& =55,+ +5 "#%03=*#+,A "#<*,+3*#+ $//, +5 +7* =";;*( "#%(*$,* "# +7*

*#+(1 ($+* (*&$+"<* +5 +7* =$,*&"#* *%5#531@ E5;*+7*( +7*,* *T*%+, &*$/ +5 $# $%%*&*($+"5# 5: "#%53*

;(56+7 :5( ,*<*($& /*%$/*, "39&1"#; +7$+ "# +7* *%5#531 6"+7 7";7 "#"+"$& . +7* 95,"+"<* +($#,"+"5#$&

6*&:$(* %5395#*#+ /53"#$+*, +7* #*;$+"<* 6*&:$(* %5395#*#+, C,** +7* &$,+ +7(** %5&03#,- 3"//&*

(56 5: E$=&* WD@ E70,- 6*&:$(* "#%(*$,*, 67*# +7* 5(";"#$& *%5#531 :*$+0(*, $# "395(+$#+ *39"(*

=0"&/"#; /",+5(+"5#@ E7* &*:+ ;($97 5: !";0(* XX- [$#*& B- =*++*( "&&0,+($+*, +7", $(;03*#+K +7*

;($97 ,0;;*,+, +7$+ +7* 6*&:$(* %7$#;* /0* +5 +7* ,75%) "#%(*$,*, 35#5+5#"%$&&1 6"+7 (*,9*%+ +5

+7* "#"+"$& &*<*& 5: +7* .#:("%+"5#- "39&1"#; +7$+ *%5#53"*, :0(+7*( $6$1 :(53 +7* ]#"+*/ M+$+*,

$&5#; +7", /"3*#,"5# 7$<* +7* 35,+ +5 ;$"# :(53 95&"%"*, +7$+ %5#+($,+ 3$#$;*(,A *39"(* =0"&/"#;@

[$#*& B 5: !";0(* XX $&,5 9(5<"/*, $ =(5$/*( <"*6 5: +7* 6*&:$(* %5#,*I0*#%*, 5: +7* *39"(*

=0"&/"#; ,75%) :5( *%5#53"*, +7$+ /"T*( "# +65 5+7*( /"3*#,"5#,- +7* *#+(1 %5,+ $#/ +7* "#+*#,"+1

5: +0##*&"#;@ !5( *G$39&*- +7* (";7+ ;($97 5: +7* 9$#*& %5#,"/*(, +7* 6*&:$(* %7$#;* :5&&56"#; +7*

.#,75%) :5( *%5#53"*, %7$($%+*("J*/ =1 /"T*(*#+ &*<*&, 5: +0##*&"#;- $#0@ .#+*(*,+"#;&1- $ ;(*$+*(
*G95,0(* +5 +0##*&"#; "39&"*, $;$"# $ &$(;*( 6*&:$(* ;$"# :5&&56"#; $ (*/0%+"5# "# +7* "#+*#,"+1 5:

*39"(* =0"&/"#;@

Q?7?7 :544)=64D

.# $ ,*%5#/ ,*+ 5: *G9*("3*#+,- 6* $&+*( +7* "#+*#,"+1 5: +0##*&"#; =1 *#7$#%"#; +7* *b%"*#%1 5:

$%+"<* ,7$(*75&/*(,A 35#"+5("#; +*%7#5&5;1- H3 @ E7", %50&/ 3"3"% +7* *T*%+ 5: $ 95&"%1 (*:5(3 +7$+

*3956*(, +7* 35#"+5("#; $%+"<"+"*, 5: $%+"<* ,7$(*75&/*(,- ,0%7 $, "#,+"+0+"5#$& "#<*,+5(, CB;7"5#-

U$# V**#*# $#/ h"#;$&*,- WQXRD@ E7* =$,*&"#* 9$($3*+*(, $(* $;$"# $, "# E$=&* X- [$#*& B@ E7*

,"J* 5: +7* ,75%) ", %75,*# +5 9(5/0%* $ &5#;?(0# %7$#;* "# +7* ;(56+7 ($+* 5: 50+90+ %539$($=&*

6"+7 +7$+ 5=+$"#*/ "# +7* =$,*&"#* .#*G9*("3*#+@ E7*(*:5(*- =1 %5#,+(0%+"5#- +7* &5#;?(0# *T*%+,
5# L- P- $#/ -- ,756# "# +7* >(,+ (56 5: E$=&* R- $(* +7* ,$3* $, "# +7* =$,*&"#* *39"(*?=0"&/"#; *G?

9*("3*#+@ ]#&")* "# +7* .#*G9*("3*#+- +7* $&&5%$+"5# 5: *I0"+1 ,7$(*,- +7* ,+*$&"#; $#/ 35#"+5("#;
*T5(+,- $#/ 35(* "# ;*#*($& +7* +0##*&"#; $%+"<"+"*,- $(* #56 $T*%+*/ =1 +7* ,75%)@

E7* "39(5<*3*#+ "# +7*"( 35#"+5("#; +*%7#5&5;1 "#/0%*, +5 $&&5%$+* $ ;(*$+*( *I0"+1 ,7$(*

#2 +5 $%+"<* ,7$(*75&/*(,- "# +7* $++*39+ +5 *G9&5"+ +7*"( *#7$#%*/ 35#"+5("#; *b%"*#%1- $#/ +5

(*/0%* +7* ,7$(* #. $6$(/*/ +5 3$#$;*(,@ E7* 50+%53* 5: +7", (*,70s"#; 5: *I0"+1 ,7$(*, ", $#

"#+*#,">%$+"5# 5: =5+7 35#"+5("#; $#/ ,+*$&"#; *T5(+, +7$+- 67"&* &*$/"#; +5 ;(*$+*( ,+*$&"#; C-

;(56, :(53 Q@W +5 Q@OW 9*(%*#+D- (*/0%*, +7* 5<*($&& "#+*#,"+1 5: +0##*&"#;@ .# :$%+- +7* :($%+"5#

$#0 5: 9(5>+, ,0((*#/*(*/ =1 3"#5("+1 ,7$(*75&/*(, +5 3$#$;*(, $#/ +5 $%+"<* ,7$(*75&/*(, /(59,
=*%$0,* 3"#5("+1 ,7$(*75&/*(, (*+$"# $ ,";#">%$#+&1 &$(;*( *I0"+1 ,7$(* $ # #. # #2@ B, !";0(*
XRE7* *%5#531 6"+7 ;(*$+*( *#+(1 %5,+ (*,95#/, (*&$+"<*&1 35(* ,&56&1 +5 +7* ,75%)@ E7", =*#*>+, 6*&:$(* :5( +7*

,&56/56# 5: "#%53* ;(56+7 ", 35(* 35/*,+ $+ +7* =*;"##"#; 5: +7* +($#,"+"5#@ E7* S039 5: +7* ,$<"#; ($+* ", 35(*

*<"/*#+ "# +7* 7";7?' $#/ "# +7* 7";7?/ *%5#531 +7$# "# +7* =$,*&"#* *%5#531@

WR



^ ,756,- "# +*(3, 5: "#/0,+(1 /1#$3"%, +7", (*/0%+"5# "# +7* "#+*#,"+1 $ # 0 5: +0##*&"#; &*$/,

+5 :$,+*( >(3 *#+(1- 67"%7- "# +0(#- %$0,*, $ /56#,"J"#; 5: +7* $<*($;* >(3@ B, $ (*,0&+- >(3,A

(*+0(# 5# "#<*,+3*#+ ;5*, /56#@ \5+* +7$+- 0#&")* "# +7* *39"(*?=0"&/"#; *G9*("3*#+- "# +7", %$,*

+7*(* ", #5 $&+*($+"5# "# +7* ,+$+"% "#*b%"*#%1 /0* +5 35#595&",+"% 956*( $#/- 7*#%*- #5 "#%(*$,*

"# +7* (*+0(# +5 "#<*,+3*#+ +7(50;7 +7", %7$##*&@ .# +7* &5#; (0#- +7* *%5#531 6"&& %5#<*(;* +5 $#

*I0"&"=("03 6"+7 35(* >(3, 5: ,3$&&*( ,"J* +7$+ /*<5+* $ (*&$+"<*&1 ,3$&&*( ,7$(* 5: +7*"( ,$&*, +5

"#<*,+3*#+@

E7* 6*&:$(* *T*%+, 5: +7* ,75%) $(* /",9&$1*/ "# +7* =5++53?&*:+ ;($97 5: !";0(* XQ@ E7* /*%&"#*

5: +7* &5#;?(0# %5395#*#+ 5: 6*&:$(* ", ,+"&& %$0,*/ =1 +7* /(59 5: +7* "#<*,+3*#+ ($+*- &")* "# +7*

*39"(*?=0"&/"#; *G9*("3*#+ C=5++53 ]?,7$9*/ &"#*D@ E7* ,50(%* 5: +7* 6*&:$(* =*#*>+, ", ,+"&& +7*

;(*$+*( <$("*+1 5: "#+*(3*/"$+* ;55/, /0* +5 35(* "#+*#,* >(3 *#+(1 C+59 7039?,7$9*/ %0(<*D@ .#

%5#+($,+ 6"+7 +7* *39"(*?=0"&/"#; *G9*("3*#+- +7* (*/0%+"5# "# +7* "#+*#,"+1 5: +0##*&"#; /5*, #5+

$&+*( /"(*%+&1 +7* ,+$+"% "#*b%"*#%1 /0* +5 35#595&",+"% 956*(Y +7*(*:5(*- +7* "#"+"$& %5395#*#+ 5:

+7* 6*&:$(* %7$#;* ", 30+*/@ P<*($&&- "# +7* =$,*&"#* *%5#531 +7* &5#;?(0# $#/ +7* +($#,"+"5#$&

%5395#*#+, 5: +7* 6*&:$(* %7$#;* (50;7&1 =$&$#%* *$%7 5+7*( C,** E$=&* RD@ B# "#%(*$,* "# +7* %5,+

5: ,+*$&"#; CI0D 5( $ (*/0%+"5# "# +7* %5,+ 5: 35#"+5("#; CI3 D 5( "# +7* *$,* 5: ,+*$&"#; CH0D 7$<*

,"3"&$( I0$&"+$+"<* *T*%+,@

B, 6"+7 +7* ,*+ 5: .?*G9*("3*#+,- *,9*%"$&&1 35+"<$+*/ =1 +7* *G9*("*#%* 5: *3*(;"#; %50#+("*,-

!";0(* i %539$(*, +7* "390&,* (*,95#,*, +5 $ 35#"+5("#; ,75%) "# +7* =$,*&"#* *%5#531 C,5&"/

&"#*,D 6"+7 +7* "390&,* (*,95#,*, 5: $# *%5#531 %7$($%+*("J*/ =1 &56*( "#"+"$& 35#"+5("#; *b%"*#%1

H3 C/5++*/ &"#*,DY :5( %539$(",5#- 6* $&,5 %5#,"/*( +7* "390&,* (*,95#,*, C/$,7*/ &"#*,D :5( $#

*%5#531 6"+7 7";7*( "#"+"$& *#+(1 %5,+ C; &$(;*( =1 fQr +7$# +7* =$,*&"#*D@ E7* &5#;?(0# %7$#;*,

%$0,*/ =1 +7* 35#"+5("#; ,75%) "# *$%7 ,%*#$("5 $(* "# E$=&* R@ B, !";0(* i (*<*$&,- 67*# +7*

*%5#531 :*$+0(*, $ 7";7*( "#"+"$& "#+*#,"+1 5: +7* +0##*&"#; :("%+"5# C$%+"<* ,7$(*75&/*(,A 35#"+5("#;

"#"+"$&&1 &*,, *b%"*#+D- +7* "39(5<*3*#+ "# +7* 35#"+5("#; +*%7#5&5;1 9(5/0%*, I0$&"+$+"<*&1 ,"3"&$(

=0+ I0$#+"+$+"<*&1 ,3$&&*( *T*%+, 5# +7* $;;(*;$+* <$("$=&*, 5: "#+*(*,+@ M9*%">%$&&1- $# *%5#531

6"+7 $ &56*( "#"+"$& H3 *G7"="+, $ (*&$+"<*&1 ,3$&&*( "#%(*$,* "# +7* *#+(1 ($+*- $ ,&56*( /*%&"#* "#

>(3,A ,"J*- $#/ $ ,3$&&*( /(59 "# +7* "#<*,+3*#+ ($+* 5: "#%03=*#+,@ B, "# +7* =$,*&"#* %$,*- +7*

&5#;?(0# $#/ +7* +($#,"+"5#$& %5395#*#+, 5: +7* 6*&:$(* %7$#;* (50;7&1 =$&$#%* *$%7 5+7*( C,**

E$=&* RD@ H0+- "#+*(*,+"#;&1- +7* (";7+ ;($97 5: !";0(* XX- [$#*& H- ,756, +7$+ +7* &56*( ", +7*

"#"+"$& *b%"*#%1 5: +7* 35#"+5("#; +*%7#5&5;1- H3 - +7* 35(* 6*&:$(*?*#7$#%"#; C5( +7* &*,, 6*&:$(*?

(*/0%"#;D +7* ,75%)@ E70,- ,"3"&$( +5 67$+ 5=,*(<*/ :5( +7* *39"(*?=0"&/"#; ,75%)- (*:5(3, +7$+

"39(5<* %5(95($+* ;5<*(#$#%* =*#*>+ 35(* *%5#53"*, 6"+7 955( "#"+"$& %5(95($+* ;5<*(#$#%* +7$#

*%5#53"*, 6"+7 ,+(5#; ;5<*(#$#%*@

T A))-"&'R )U)'$#

B# "395(+$#+ +*#*+ 5: +7* &"+*($+0(* ", +7$+ +7* %5(95($+* ;5<*(#$#%* :("%+"5#, *G9&5(*/ "# +7",

9$9*( +*#/ +5 =* 35(* ,*<*(* "# &$(;*( >(3, C,**- *@;@- d*#,*# $#/ '*%)&"#;- XijkD@ !5( *G$39&*-

WO



$%+"<* ,7$(*75&/*(,A 35#"+5("#; %$# =* 35(* /"b%0&+ "# &$(;*(- 7*#%* 35(* %539&*G- =0,"#*,,*,@ E5

;($,9 +7* "39&"%$+"5#, 5: +7", $(;03*#+- "# +7", ,*%+"5# 6* $&&56 +7* %5,+ 5: $%+"<* ,7$(*75&/*(,A

35#"+5("#; +5 "#%(*$,* 6"+7 +7* 9(5>+, +5 =* 35#"+5(*/ CJ * ( "# LG$39&* XD $#/ (*<","+ +7*

*%5#531A, $/S0,+3*#+ 9(5%*,, :5&&56"#; $ 9*(3$#*#+ (*/0%+"5# 5: +7* "#+*#,"+1 5: *39"(* =0"&/"#;

C.D@ E7* /1#$3"% (*,95#,* ", #56 35(* %539&*G =*%$0,* +7* +0##*&"#; $%+"<"+"*, $(* $ :0#%+"5# 5:

=5+7 +7* "#<*,+3*#+ ($+* L $#/ >(3,A ,"J* K@ E5 *$,* +7* *G95,"+"5#- 6* $,,03* +7$+ /0("#; +7*

+($#,"+"5# +7* %5#,039+"5#?50+90+ ($+"5 $#/ +7* ,7$/56 <$&0* 5: E $(* &5%)*/ +5 +7*"( (*,9*%+"<*

9(*?,75%) ,+*$/1 ,+$+* <$&0*,@XO ]#/*( +7", (*,+("%+"5#- CROD?CRkD ,+"&& /*,%("=* +7* /1#$3"% ,1,+*3

"# +7* ,+$+* ,9$%* 67*(* +7*(* ", "#<*,+3*#+ CL * (D $#/ *#+(1 CN * (D@ g56*<*(- +7* "#+*#,"+1

5: +0##*&"#; $ # 0 ", #5 &5#;*( %5#,+$#+Y "+ #56 /*9*#/, 5# +7* 9(5>+ ($+* G- $, /*+$"&*/ "# CXiD-

$#/ +70, 5# K $#/ L@ H*%$0,* 5: +7", /*9*#/*#%*- +7* /1#$3"% ,1,+*3 %$# #5 &5#;*( =* (*/0%*/

+5 $ ,"#;&* /"T*(*#+"$& *I0$+"5# "# K $, "# [(595,"+"5# O@ .#,+*$/- 6* ,5&<* #03*("%$&&1 +7* +7(**

/"T*(*#+"$& *I0$+"5#, CROD?CRkD 6"+750+ $#1 :0(+7*( +($#,:5(3$+"5#@ !5( $# $(="+($(1 "#"+"$& <$&0*

5: K!"" 6* >#/ +7* <$&0* 5: L!""Xf +7$+ ,5&<*, CROD@ E7*# CRfD /*&"<*(, +7* *#+(1 ($+* N!""@ !"#$&&1-

K!"* $" ", 5=+$"#*/ +7(50;7 CRkD@

E7* ,5&"/ &"#*, 5: !";0(* XW (*9(*,*#+ +7* *G9*("3*#+ 5: (*/0%"#; +7* "#+*#,"+1 5: *39"(* =0"&/"#;-

.- :(53 +7* =$,*&"#* <$&0* 5: (>$? +5 (@ .# +7*,* ,"30&$+"5#,- %7$#;*, "# >(3,A 9(5>+ ($+* G :**/

=$%) 5# +7* #*+ (*+0(# 5# $%+"<* ,7$(*75&/*(,A 35#"+5("#;@ .# $//"+"5# +5 +7* =*7$<"5( 5: +7*

"#<*,+3*#+ ($+*- 5: +7* *#+(1 ($+* $#/ 5: >(3,A ,"J*- +7* >;0(* $&,5 9&5+, +7* $/S0,+3*#+ 5: >(3,A

*I0"+1 ,7$(*, $35#; 3$#$;*(,- $%+"<* $#/ 3"#5("+1 ,7$(*75&/*(,@ .# +7* "33*/"$+* $:+*(3$+7 5: +7*

,75%)- >(3,A 9(5>+$="&"+1 "#%(*$,*, $#/ ,5 /5 35#"+5("#; %5,+,- :5( $ ;"<*# ,"J* 5: +7* >(3@ .# +7*

9(*<"50, ,*%+"5#- 6* 5=,*(<*/ +7$+ 67*# 35#"+5("#; =*%53*, 35(* %5,+&1- 3"#5("+1 ,7$(*75&/*(, +(1

+5 /*+*( 3$#$;*(,A +0##*&"#; =1 $&&5%$+"#; +7*3 $ ;(*$+*( *I0"+1 ,7$(*@ B+ +7* ,$3* +"3*- =*%$0,*

"+ ", $#+"%"9$+*/ +7$+ $%+"<* ,7$(*75&/*(, 6"&& 59+ :5( $ &56*( 35#"+5("#; *T5(+- "+ ", 59+"3$& +5

(*/0%* +7*"( *I0"+1 ,7$(* "# +7* >(3@ E7* +65 +59 (";7+ 9&5+, /",9&$1 +7*,* $/S0,+3*#+, 6"+7 $ 09

$#/ $ /56#6$(/ S039 5: 3$#$;*(,A $#/ $%+"<* ,7$(*75&/*(,A *I0"+1 ,7$(*,- (*,9*%+"<*&1@ P<*($&&-

3"#5("+1 ,7$(*75&/*(, (*+$"# $ ,3$&&*( *I0"+1 ,7$(*- 67"%7 *G9&$"#, +7* 65(,*#"#; 5: +7* +0##*&"#;

*T*%+@

.# +7* &5#; (0#- +7* (*/0%+"5# "# +7* *39"(* =0"&/"#; :("%+"5# "#/0%*, +7* *%5#531 +5 $/S0,+

+56$(/, $ ,3$&&*( ,"J* 5: >(3,@ 20("#; +7* +($#,"+"5#- +7* 9(5>+ ($+* /*%&"#*,- "39&1"#; $ ;($/0$&

(*/0%+"5# "# +7* 3$(;"#$& 35#"+5("#; %5,+@ g*#%*- /0("#; +7* +($#,"+"5# +7* *I0"+1 ,7$(*, $(* (*$/?

S0,+*/ "# +7* 5995,"+* /"(*%+"5# (*&$+"<* +5 +7* $/S0,+3*#+ 5=,*(<*/ "# +7* "33*/"$+* $:+*(3$+7

5: +7* ,75%)@ B, $ (*,0&+- +7* "#+*#,"+1 5: +0##*&"#; 9(5;(*,,"<*&1 =*%53*, &*,, ,*<*(* $, +7* *%5#?

531 %5#<*(;*, +5 "+, &5#;?(0# *I0"&"=("03- :0(+7*( 9(535+"#; +7* *#+(1 5: #*6 >(3, $#/ (*/0%"#;

>(3,A ,"J*@ E70,- $ 30+0$&&1 (*"#:5(%"#; "#+*($%+"5# C30&+"9&"*( *T*%+D $(",*, =*+6**# +7* /*;(** 5:

%5#,5&"/$+"5# 5: +7* 3$()*+ ,+(0%+0(* $#/ +7* "#+*#,"+1 5: %5(95($+* ;5<*(#$#%* :("%+"5#,@

XO .# *G9*("3*#+, $<$"&$=&* 095# (*I0*,+ 6* 5=,*(<*/ +7$+ *<*# 67*# 0%1 ", $&&56*/ +5 $/S0,+ *#/5;*#50,&1- "+,

<$("$+"5# ;*#*($+*, #*;&";"=&* *T*%+, 5# +7* "390&,* (*,95#,*, 5: 2- 3 $#/ "@
Xf8* ,*+ 09 $ ,*$(%7 5# $ ;("/ 5: ,"J* !(!#@

Wf



E5 *397$,"J* +7* I0$&"+$+"<* /"T*(*#%*, =*+6**# +7* %0((*#+ ,9*%">%$+"5# 5: +7* 35#"+5("#;

+*%7#5&5;1 $#/ +7* ,9*%">%$+"5# 5: +7* 9(*<"50, ,*%+"5#- +7* >;0(* 9&5+, "# /$,7*/ &"#*, +7* "390&,*

(*,95#,*, 67*# +7* :**/=$%) :(53 >(3,A 9(5>+ ($+* +5 +7* %5,+ 5: 35#"+5("#; ", 30+*/@ M9*%">%$&&1-

$&5#; +7* /1#$3"%, 6* ,*+ +7* 3$(;"#$& %5,+ 5: 35#"+5("#; *I0$& +5 +7* <$&0* 5=,*(<*/ "# +7* 9(*?

,75%) ,+*$/1 ,+$+*@ N&*$(&1- +7*(* ", #5 (*$/S0,+3*#+ 5: +7* *I0"+1 ,7$(*, "# +7", %$,*@ E7* /56#6$(/

$/S0,+3*#+ 5: +7* >(3A, ,"J* $#/ 5: +7* *#+(1 ($+* $(* ,53*67$+ :$,+*( 67*# +7* :**/=$%) *T*%+ ",

9(*,*#+- =*%$0,* /0("#; +7* +($#,"+"5# $%+"<* ,7$(*75&/*(,A 35#"+5("#; =*%53*, 35(* *b%"*#+ $#/

3$#$;*(,A +0##*&"#; =*%53*, &*,, ,*<*(*@ E7", ;"<*, $# *G+($ )"%) +5 +7* >(3A, /56#,"J"#; (*&$+"<*

+5 67$+ 650&/ =* 5=,*(<*/ "# +7* $=,*#%* 5: +7* :**/=$%) *T*%+@

V 0,4D %54

.# +7* 9(*<"50, +65 ,*%+"5#,- 6* "#<*,+";$+*/ +7* *T*%+, 5: ,75%), +5 %5(95($+* ;5<*(#$#%* :("%+"5#,

"# +7* (*;"5# 67*(* =5+7 *#+(1 $#/ "#<*,+3*#+ +$)* 9&$%* CN * ( $#/ L * (D@ .# +7", ,*%+"5#-

6* ,+0/1 +7* *T*%+ 5: +7* :("%+"5#, 5# +7* &5#;?(0# 9$++*(# 5: /*<*&593*#+ 5: +7* *%5#531@ B,

/*35#,+($+*/ "# M*%+"5# k- +7* *%5#531 %$# ;5 +7(50;7 +7(** ,0=,*I0*#+ ,+$;*, 5: /*<*&593*#+K $

>(,+ ,+$;* 6"+7 #5 *#+(1 $#/ #5 "#<*,+3*#+- $ ,*%5#/ ,+$;* 6"+7 5#&1 *#+(1- $#/ $ +7"(/ ,+$;* 6"+7

=5+7 "#<*,+3*#+ $#/ *#+(1@

V?2 /<B6%) "56=-64D

!";0(* XR %539$(*, +7* &5#;?(0# *<5&0+"5# 5: +65 *%5#53"*, +7$+ /"T*( 5#&1 "# +7* "#+*#,"+1 5: +7*

*39"(* =0"&/"#; :("%+"5#@ 8* 0,* +7* ,$3* 9$($3*+*(, 5: E$=&* X :5( +7* &56?:("%+"5# *%5#531 C,5&"/

&"#*,D@ E7* "#+*#,"+1 5: *39"(* =0"&/"#; C.D ", +*# +"3*, 7";7*( "# +7* $&+*(#$+"<*- 7";7?:("%+"5#

*%5#531 C/$,7*/ &"#*,D@ H5+7 *%5#53"*, ,+$(+ :(53 +7* ,$3* "#"+"$& >(3 ,"J* K!@ B+ >(,+- +7*1

,"39&1 9(5/0%* +7* >#$& ;55/ 0,"#; $# *G5;*#50,&1 ;"<*# <$("*+1 5: "#+*(3*/"$+* ;55/,K +7*(* ",

#5 *#+(1 $#/ #5 "#<*,+3*#+@ M9*%">%$&&1- CWOD $#/ CWfD 75&/ $, "#*I0$&"+"*, =*%$0,* =5+7 +7* (*+0(#

+5 *#+(1 $#/ +7* (*+0(# +5 "#<*,+3*#+ $(* +55 &56 (*&$+"<* +5 +7* /",%50#+ ($+*@ E7* 675&* #*+

50+90+ ", %5#,03*/ $#/ +7*(* ", #5 ,$<"#;@ .# +7", 97$,*- +7*(*:5(*- +7* 5#&1 ,50(%* 5: /1#$3"%,

", +7* *#&$(;*3*#+ 5: +7* 9590&$+"5# +7$+ %$0,*, $ ;($/0$& "#%(*$,* 5: >(3,A ,"J* K $#/ +7*(*=1 5:

>(3,A 9(5>+$="&"+1@ B, +7* CI0$&"+1?$/S0,+*/D 9(5>+ ($+* (",*,- $+ $ %*(+$"# 95"#+ >(3 *#+(1 =*%53*,

9(5>+$=&*@ E7* +(";;*( 95"#+ ", (*$%7*/ >(,+ "# +7* &56?:("%+"5# *%5#531- 67*(* 9(5>+, +*#/ +5 =*

7";7*(- :5( $ ;"<*# >(3 ,"J* K C67"%7 ", +7* ,$3* "# +7* +65 *%5#53"*, /0("#; +7* >(,+ 97$,* 5:

/*<*&593*#+D@Xk B:+*(6$(/,- +7* 9$+7, 5: /*<*&593*#+ 5: +7* +65 *%5#53"*, $(* #5 &5#;*( +7*

,$3*@ E7* /*&$1 "# +0(#"#; 5# *#+(1 "# +7* 7";7?:("%+"5# *%5#531 (*,0&+, "# (*&$+"<*&1 &$(;*( >(3,@

.#/**/- :(53 +7$+ +"3* 5#6$(/, +7* +65 *%5#53"*, ,1,+*3$+"%$&&1 /"T*( "# +7* 3$()*+ ,+(0%+0(*@

XkE7* =$,*&"#* 9$($3*+*(, ;*#*($+* $ ,*I0*#%* 5: /*<*&593*#+ "# 67"%7 *#+(1 9(*%*/*, "#<*,+3*#+ =1 "#%03=*#+,@

.# 9("#%"9&*- 0#/*( $# $&+*(#$+"<* 9$($3*+("J$+"5#- +7* 35/*& $&&56, :5( $# "#<*(+*/ ,*I0*#%"#; "# 67"%7 "#%03=*#+,A

"#<*,+3*#+ )"%), "# >(,+@

Wk



E7* 7";7?:("%+"5# *%5#531 6"&& 7$<* &$(;*( >(3,- $#/ :*6*( 5: +7*3- $#/ 6"&& 0,* $ ,3$&&*( <$("*+1

5: "#+*(3*/"$+* ;55/, +5 9(5/0%* +7* >#$& %5#,039+"5# ;55/@

.# +7* ,*%5#/ 97$,* 5: /*<*&593*#+- "#%03=*#+ >(3, /5 #5+ 1*+ "#<*,+ =*%$0,* "+ ", #5+ 9(5>+$=&*

+5 /5 ,5 n :5(3$&&1- +7* (";7+?7$#/?,"/* 5: *I0$+"5# CWOD ", ,3$&&*( +7$+ +7* (";7+?7$#/?,"/* 5:

*I0$+"5# CWfD@ H*%$0,* +7* >(3, +7$+ 9590&$+* +7* &56?:("%+"5# *%5#531 $(* 5: ,3$&&*( ,"J*- +7*"(

($+* 5: (*+0(# 5# "#<*,+3*#+ ", ,1,+*3$+"%$&&1 &56*( +7$# "# +7* 7";7?:("%+"5# *%5#531@ N5#,*I0*#+&1-

+7* &56?:("%+"5# *%5#531 *#+*(, +7* "#<*,+3*#+ 97$,* 5: /*<*&593*#+ C+7"(/ 97$,*D &$+*( +7$# +7*

7";7?:("%+"5# *%5#531- $#/ 7$, $ (*&$+"<*&1 &56*( "#<*,+3*#+ ($+* *<*# 67*# "#<*,+3*#+ ", 9(5>+$=&*

"# =5+7 *%5#53"*,@ .# =("*:- +7* &56?:("%+"5# *%5#531 ;(56, $+ $ :$,+*( 9$%* "# +7* ,*%5#/ 97$,* 5:

/*<*&593*#+- =0+ "# +7* +7"(/ 97$,* "+ ", 50+9$%*/ "# +*(3, 5: ;(56+7 =1 +7* 7";7?:("%+"5# *%5#531-

"# 67"%7 "#%03=*#+ >(3, "#<*,+ 35(* $;;(*,,"<*&1@

V?7 :544)=64D

8* #*G+ %539$(* +7* +($#,"+"5# 9$+7, 5: +65 *%5#53"*, %7$($%+*("J*/ =1 $ /"T*(*#+ 35#"+5("#;

*b%"*#%1 H3 @ .# !";0(* XO +7* ,5&"/ &"#*, (*9(*,*#+ +7* ,$3* =$,*&"#* *%5#531 $, "# !";0(* XR@

.# +7* $&+*(#$+"<*- &56?:("%+"5# *%5#531 C/$,7*/?&"#*,D +7* 35#"+5("#; +*%7#5&5;1 ", 35(* *b%"*#+@

B, #5+*/ *$(&"*(- "# +7* *%5#531 67*(* $%+"<* ,7$(*75&/*(, $(* 35(* *b%"*#+ 35#"+5(,- 3$#$;*(,A

+0##*&"#; ", &*,, "#+*#,*@ E7* )*1 <$("$=&* +7$+ *G9&$"#, +7* /"T*(*#+ +($#,"+"5#$& *G9*("*#%*, 5:

+7* 7";7? $#/ +7* &56?:("%+"5# *%5#531 ", +7* ,"J* 0 5: +7* >(3,A 9(5>+, +7$+ (*3$"#, "# +7* 7$#/,

5: 3"#5("+1 ,7$(*75&/*(,@ H*%$0,* +7", ", ;(*$+*( "# +7* &56?:("%+"5# *%5#531- *#+(1 5%%0(, *$(&"*(

$#/ +7*(*$:+*( ", ,1,+*3$+"%$&&1 35(* "#+*#,*@ B, $ (*,0&+- >(3,A ,"J* ", $&6$1, ,3$&&*(- 67"%7

*G9&$"#, +7* (*&$+"<*&1 &*,, $;;(*,,"<* "#<*,+3*#+ 5: "#%03=*#+ >(3,@ 2*,9"+* +7*,* /"T*(*#%*, "#

+7* 3$()*+ ,+(0%+0(*- 50( %$&%0&$+"5#, ,0;;*,+ +7$+ +7* +65 *%5#53"*, *#S51 $=50+ +7* ,$3* &*<*&

5: 6*&:$(*- *<$&0$+*/ :(53 +7* "#"+"$& <"*695"#+K +7* &56?:("%+"5# *%5#531 =*#*>+, (*&$+"<*&1 35(*

5# +7* <$("*+1 /"3*#,"5#- 67*(*$, +7* 7";7?:("%+"5# *%5#531 (*$9, (*&$+"<*&1 35(* =*#*>+, :(53

+7* :$,+*( 9$%* $+ 67"%7 "#%03=*#+, "#<*,+ "# +7*"( "#+*(3*/"$+* 9(5/0%+,@ 20("#; +7* +($#,"+"5#

#*"+7*( *%5#531 ,1,+*3$+"%$&&1 50+9*(:5(3, +7* 5+7*( 6"+7 (*,9*%+ +5 +7* 9*( %$9"+$ 50+90+ ;(56+7

($+*@

2W 1,4'=5#6,4

E7", 9$9*( 7$, "#<*,+";$+*/ +7* "39$%+ 5: >#$#%"$& 3$()*+ "39*(:*%+"5#,- "# +7* :5(3 5: %5(95($+*

;5<*(#$#%* :("%+"5#,- 5# ;(56+7 $#/ "#/0,+(1 /1#$3"%,@ !5&&56"#; 9("5( &"+*($+0(*- 6* 7$<* 95,"+*/

+65 :5(3, 5: :("%+"5#,K $# *39"(* =0"&/"#; ",,0*- ,0%7 +7$+ 3$#$;*(, *#S51 9("<$+* =*#*>+, :(53

*G9$#/"#; >(3,A ,"J*- $#/ $ +0##*&"#; ",,0*- ,0%7 +7$+ 3$#$;*(, %$# /"<*(+ (*,50(%*, :(53 >(3,@ 8*

7$<* $&,5 95,"+*/ +7$+- 67"&* >(3 $%+"<* ,7$(*75&/*(, %$# 35#"+5( $#/ 3"+";$+* 3$#$;*(,A +0##*&"#;

$%+"<"+"*,- +7*1 %$##5+ %533"+ +5 35#"+5("#; 3$#$;*(,@ E7* /*,";# 5: 35#"+5("#; "#%*#+"<*, :5(

$%+"<* ,7$(*75&/*(, $&&56, +7*3 +5 *G+($%+ (*#+, :(53 3"#5("+1 ,7$(*75&/*(,@ E7* $#$&1,", (*<*$&,

+7$+ =5+7 %5(95($+* ;5<*(#$#%* :("%+"5#, +*#/ +5 "#%(*$,* +7* %5#%*#+($+"5# 5: +7* 3$()*+ ,+(0%+0(*

Wj



$#/ /*9(*,, +7* *#+(1 ($+* 5: #*6 >(3,@ H1 %5#+($,+- +7* :("%+"5#, 7$<* %5#+($,+"#; *T*%+, 5#

+7* "#<*,+3*#+ 5: "#%03=*#+ >(3, $#/ "# +7* &5#; (0# +*#/ +5 3$)* "#%03=*#+, "#<*,+ 35(*

$;;(*,,"<*&1@

87*# +7* *%5#531 ", 7"+ =1 $ ,75%) +5 +7* "#+*#,"+1 5: +7* +0##*&"#; 5( 5: +7* *39"(* =0"&/"#;

:("%+"5#- +7* 3*%7$#",3, /*,%("=*/ $=5<* %5#+($,+ *$%7 5+7*( "# ,7$9"#; +7* 6*&:$(* "39$%+ 5:

+7* ,75%)@ !5( *G$39&*- :5&&56"#; $ (*/0%+"5# "# +7* "#+*#,"+1 5: +0##*&"#;- +7* 95,"+"<* 6*&:$(*

*T*%+, $,,5%"$+*/ 6"+7 +7* $%%*&*($+"5# "# >(3,A *#+(1 %$# =* /039*/ /56# =1 +7* ,&56*( ($+* 5:

"#<*,+3*#+ 5: "#%03=*#+,@ 87*# +7* :("%+"5# %5((*%+*/ ", "#,+*$/ 3$#$;*(,A *39"(* =0"&/"#;- "+ ",

35(* &")*&1 +7$+ +7* 95,"+"<* 6*&:$(* *T*%+, 9(*<$"&@ .395(+$#+&1- +7* $#$&1,", 9(*/"%+, +7$+ 95&"%1

(*:5(3, +7$+ *#7$#%* %5(95($+* ;5<*(#$#%* =*#*>+ *%5#53"*, 6"+7 955( %5(95($+* ;5<*(#$#%* 35(*

+7$# *%5#53"*, 6"+7 ;55/ ;5<*(#$#%*@

E7* $#$&1,", &*$<*, "#+*(*,+"#; I0*,+"5#, 59*# :5( :0+0(* (*,*$(%7@ E7* 9$9*( /5*, #5+ 3$)*

*G9&"%"+ +7* %5#/"+"5#, 5# +7* ,099&1 ,"/* 5: +7* >#$#%"$& 3$()*+ +7$+ %50&/ *G$%*(=$+* 5( $&&*<"$+*

%5(95($+* ;5<*(#$#%* :("%+"5#,@ g56*<*(- "+ ", 5:+*# $(;0*/ +7$+ &$G %(*/"+ 95&"%"*, 5: >#$#%"$&

"#,+"+0+"5#, 7$<* $&&56*/ &$(;* =0,"#*,,*, +5 90(,0* *39"(* =0"&/"#; 5=S*%+"<*,@ !0(+7*(35(*- ,0%7

95&"%"*,- $#/ +7* (*,0&+"#; >(3 &*<*($;* =0"&/ 09- 7$<* $&&*;*/&1 "#F0*#%*/ 3$#$;*(,A $="&"+1 +5

/"<*(+ (*,50(%*, :(53 >(3,@ E70,- *G9&"%"+&1 $%%50#+"#; :5( +7* (5&* 5: >#$#%"$& "#,+"+0+"5#, $,

%(*/"+5(, %50&/ 1"*&/ "395(+$#+ "#,";7+, "#+5 +7* (*&$+"5# =*+6**# %5(95($+* ;5<*(#$#%* $#/ ;(56+7@

8* &*$<* +7", $#/ 5+7*( ",,0*, :5( :0+0(* (*,*$(%7@

S)J)%)4')#

tXu B;7"5#- [@ $#/ [@ g56"++ CXii^D L#/5;*#50, 4(56+7 E7*5(1@ N$3=("/;*- 'BK '.E ]#"<*(,"+1
[(*,,@

tWu B;7"5#- [@ $#/ [@ g56"++ CWQQkD _4(56+7 6"+7 l0$&"+1?.39(5<"#; .##5<$+"5#,K B# .#+*;($+*/
!($3*65()@` .# g$#/=55) 5: L%5#53"% 4(56+7- [@ B;7"5# $#/ M@ 20(&$0:- */,@ \5(+7 g5&&$#/@

tRu B;7"5#- [@- [@ g56"++ $#/ 2@ '$1*(?!50&)*, CWQQfD _E7* LT*%+ 5: !"#$#%"$& 2*<*&593*#+ 5#
N5#<*(;*#%*K E7*5(1 $#/ L<"/*#%*-` l0$(+*(&1 d50(#$& 5: L%5#53"%, XWQ- XjRaWWW@

tOu B;7"5#- [@@ d@ U$# V**#*# $#/ Z@ h"#;$&*, CWQXRD _.##5<$+"5# $#/ .#,+"+0+"5#$& P6#*(,7"9-`
B3*("%$# L%5#53"% V*<"*6 XR- WjjaRQO@

tfu B)%";"+- ]@- g@ B&9 $#/ '@ [*+*(, CWQXOD _Z$%) 5: M*&*%+"5# $#/ .39*(:*%+ '$#$;*("$& N5#?
+($%+,K !"(3, 21#$3"%, "# 2*<*&59"#; N50#+("*,-` 65()"#; 9$9*(- ]#"<*(,"+1 5: [*##,1&<$#"$@

tku H*=%70)- Z@ B@- V@ c($$)3$# $#/ 4@ 4@ E("$#+", CWQQQD M+5%) [1($3"/,- N(5,,?P6#*(,7"9-
$#/ 20$& N&$,, LI0"+1K E7* N(*$+"5# $#/ B;*#%1 N5,+, 5: M*9$($+"#; N5#+(5& :(53 N$,7
!&56 V";7+,- "#K N5#%*#+($+*/ N5(95($+* P6#*(,7"9- V@ '5(%)- */@- 99@ WifaRXf@

tju H*#%"<*#;$- U@ V@ $#/ H@ 2@ M3"+7 CXiiXD _!"#$#%"$& .#+*(3*/"$+"5# $#/ L#/5;*#50,
4(56+7-` V*<"*6 5: L%5#53"% M+0/"*, f^- XifaWQi@

t^u H*(+($#/- '@- [@ '*7+$ $#/ M@ '0&&$"#$+7$# CWQQWD _!*((*+"#; P0+ E0##*&"#;K B# B99&"%$+"5#
+5 .#/"$# H0,"#*,, 4(509,-` l0$(+*(&1 d50(#$& 5: L%5#53"%, XXj- XWXaXO^@

W^



tiu H&553- \@ $#/ d@ U$# V**#*# CWQXQD _871 25 '$#$;*3*#+ [($%+"%*, 2"T*( $%(5,, !"(3, $#/
N50#+("*,v-` d50(#$& 5: L%5#53"% [*(,9*%+"<*, WO- WQRaWO@

tXQu N$39=*&&- E@ Z@ $#/ [@ e@ c*1, CWQQWD _N5(95($+* 45<*(#$#%* "# M50+7 c5(*$K +7* %7$*=5&
*G9*("*#%*-` d50(#$& 5: N5(95($+* !"#$#%* ^- RjRaRiX@

tXXu N$,*&&"- !@ $#/ \@ 4*##$"5&" CWQXRD _21#$,+"% '$#$;*3*#+-` L%5#53"% .#I0"(1 fX- ijXaiik@

tXWu N75"- d@?[@ $#/ E@ 4@ N56"#; CXiiiD _!"(3 H*7$<"5( $#/ 4(509 Bb&"$+"5#K E7* M+($+*;"%
V5&* 5: N5(95($+* 4(509"#; :5( c5(*$# !"(3,-` d50(#$& 5: B,"$# L%5#53"%, XQ- XifaWQi@

tXRu N55&*1- E@ !@- V@ '$("35# $#/ U@ l0$/("#" CWQXOD _V",)1 .#<*,+3*#+, 6"+7 Z"3"+*/ N53?
3"+3*#+-` 65()"#; 9$9*(- ]#"<*(,"+1 5: M50+7*(# N$&":5(#"$@

tXOu N55&*1- E@ !@ $#/ U@ l0$/("#" CWQQXD _!"#$#%"$& '$()*+, $#/ !"(3 21#$3"%,-` B3*("%$#
L%5#53"% V*<"*6 f- XW^kaXRXQ@

tXfu 2* \"%5&w- 4@- Z@ Z$*<*# $#/ c@ ]*/$ CWQQ^D _N5(95($+* 45<*(#$#%* l0$&"+1K E(*#/, $#/
V*$& LT*%+,-` d50(#$& 5: !"#$#%"$& .#+*(3*/"$+"5# Xj- Xi^aWW^@

tXku 2"#5950&5,- L@ $#/ [@ E7539,5# CXii^D _M%7039*+*("$# 4(56+7 6"+750+ M%$&* LT*%+,-` d50(?
#$& 5: L%5#53"% 4(56+7 R- RXRaRRf@

tXju 2"#5950&5,- L@ $#/ [@ E7539,5# CXiiiD _M%$&* LT*%+, "# M%7039*+*("$# '5/*&, 5: L%5#53"%
4(56+7-` d50(#$& 5: L<5&0+"5#$(1 L%5#53"%, i- XfjaX^j@

tX^u 21%)- B@ $#/ Z@ h"#;$&*, CWQQOD _[("<$+* H*#*>+, 5: N5#+(5&K B# .#+*(#$+"5#$& N539$(",5#-`
d50(#$& 5: !"#$#%* fi- fRjakQQ@

tXiu L",:*&/+- B@ Z@ $#/ B@ V$39"#" CWQQ^D _'$#$;*("$& .#%*#+"<*,- N$9"+$& V*$&&5%$+"5#- $#/ +7*
H0,"#*,, N1%&*-` d50(#$& 5: !"#$#%"$& L%5#53"%, ^j- XjjaXii@

tWQu L+(5- !@ CWQQiD- L#/5;*#50, '$()*+ M+(0%+0(*, $#/ +7* '$%(5*%5#531- H*(&"# $#/ \*6 e5()K
M9("#;*(@

tWXu !0&;7"*("- [@ $#/ '@ M053"#*# CWQXWD _N5(95($+* 45<*(#$#%*- !"#$#%*- $#/ +7* V*$& M*%+5(-`
d50(#$& 5: !"#$#%"$& $#/ l0$#+"+$+"<* B#$&1,", Oj- XX^jaXWXO@

tWWu 4(**#655/- d@ $#/ H@ d5<$#5<"% CXiiQD _!"#$#%"$& 2*<*&593*#+- 4(56+7- $#/ +7* 2",+("=0+"5#
5: .#%53*-` d50(#$& 5: [5&"+"%$& L%5#531 i^- XQjkaXXQj@

tWRu g5&3*#- '@ $#/ [@ gx;:*&/+ CWQQiD _[1($3"/$& 2",%50#+,K E0##*&"#; 5( P<*("#<*,+3*#+v-`
.#+*(#$+"5#$& V*<"*6 5: !"#$#%* i- XRRaXjf@

tWOu g56"++- [@ CXiiiD _M+*$/1 L#/5;*#50, 4(56+7 6"+7 [590&$+"5# $#/ Vq2 .#90+, 4(56"#;-`
d50(#$& 5: [5&"+"%$& L%5#531 XQj- jXfajRQ@

tWfu g11+"#*#- B@- .@ c05,$ $#/ E@ E$)$&5 CWQQRD _Z$6 5( !"#$#%*K L<"/*#%* :(53 !"#&$#/-`
L0(59*$# d50(#$& 5: Z$6 $#/ L%5#53"%, Xk- fia^i@

tWku .335(/"#5- 4@ $#/ '@ [$;$#5 CWQXWD _N5(95($+* !($0/- 45<*(#$#%* $#/ B0/"+"#;-` V*<"*6
5: N5(95($+* !"#$#%* M+0/"*, X- XQiaXRR@

tWju d*#,*#- '@ N@ $#/ 8@ g@ '*%)&"#; CXijkD _E7*5(1 5: +7* >(3K '$#$;*("$& H*7$<"5(- B;*#%1
N5,+, $#/ P6#*(,7"9 M+(0%+0(*-` d50(#$& 5: !"#$#%"$& L%5#53"%, R- RQfaRkQ@

tW^u d5#*,- N@ .@ $#/ d@ N@ 8"&&"$3, CXii^D _'*$,0("#; +7* M5%"$& V*+0(# +5 Vq2-` l0$(+*(&1
d50(#$& 5: L%5#53"%, XXR- XXXiaXXRf@

Wi



tWiu c7$##$- E@ CWQQQD _H0,"#*,, 4(509, $#/ M5%"$& 8*&:$(* "# L3*(;"#; '$()*+,K LG",+"#; L<"?
/*#%* $#/ ]#$#,6*(*/ l0*,+"5#,-` L0(59*$# L%5#53"% V*<"*6 OO- jO^ajkX@

tRQu c7$##$- E@ $#/ c@ [$&*90 CWQQQD _., 4(509 Bb&"$+"5# [(5>+$=&* "# L3*(;"#; '$()*+,v B#
B#$&1,", 5: 2"<*(,">*/ .#/"$# H0,"#*,, 4(509,-` d50(#$& 5: !"#$#%* ff- ^kja^iX@

tRXu Z$ [5(+$- V@- !@ Z59*J?/*?M"&$#*,- B@ M7&*":*( $#/ V@ U",7#1 CWQQQD _.#<*,+5( [(5+*%+"5# $#/
N5(95($+* 45<*(#$#%*-` d50(#$& 5: !"#$#%"$& L%5#53"%, f^- RaWj@

tRWu Z$"#%J- N@- $#/ [@ !@ [*(*++5 CWQQkD _M%$&* LT*%+, "# L#/5;*#50, 4(56+7 E7*5(1K B# L((5(
5: B;;(*;$+"5#- #5+ M9*%">%$+"5#-` d50(#$& 5: L%5#53"% 4(56+7 XX- WkRaW^^@

tRRu Z**- [@?M@ CWQQQD _L%5#53"% N(",", $#/ N7$*=5& V*:5(3 "# c5(*$-` 2",%0,,"5# [$9*(- B[LN
M+0/1 N*#+*(- N5&03="$ H0,"#*,, M%755&@

tROu '$/,*#- d@ CWQQ^D _M*3"?*#/5;*#50, <*(,0, M%7039*+*("$# 4(56+7 '5/*&,K E*,+"#; +7*
c#56&*/;* [(5/0%+"5# !0#%+"5# ],"#; .#+*(#$+"5#$& 2$+$-` d50(#$& 5: L%5#53"% 4(56+7 XR-
XaWk@

tRfu '5(%)- V@- 2@ 85&:*#J5# $#/ H@ e*0#; CWQQfD _N5(95($+* 45<*(#$#%*- L%5#53"% L#+(*#%7?
3*#+- $#/ 4(56+7-` d50(#$& 5: L%5#53"% Z"+*($+0(* OR- kffajWQ@

tRku \")5&5<- H@ $#/ E@ 87"+*/ CWQXRD _B;*#%1 N5#F"%+, $#/ N$,7K L,+"3$+*, :(53 $ 21#$3"%
'5/*&-` d50(#$& 5: !"#$#%*- :5(+7%53"#;@

tRju PLN2 CWQXQD N539*+"+"5# $#/ N5(95($+* 45<*(#$#%*- PLN2- [$(",@

tR^u PLN2 CWQXWD N5(95($+* 45<*(#$#%*- U$&0* N(*$+"5# $#/ 4(56+7@ E7* H("/;* =*+6**# !"?
#$#%* $#/ L#+*(9(",*- PLN2- [$(",@

tRiu [*(*++5- [@ !@ CXii^D _E*%7#5&5;"%$& N7$#;* $#/ [590&$+"5# 4(56+7-` d50(#$& 5: L%5#53"%
4(56+7 R- W^RaRXX@

tOQu [*(*++5- [@ !@ CXiiiD _N5,+ V*/0%+"5#- L#+(1- $#/ +7* .#+*(/*9*#/*#%* 5: '$()*+ M+(0%+0(*
$#/ L%5#53"% 4(56+7-` d50(#$& 5: '5#*+$(1 L%5#53"%, OR- XjRaXif@

tOXu [*(*++5- [@ !@ $#/ M@ M30&/*(, CWQQWD _E*%7#5&5;"%$& 2",+$#%*- 4(56+7- $#/ M%$&* LT*%+,-`
L%5#53"% d50(#$& XXW- kQRakWO@

tOWu M*/;&*1 \@ CWQQkD _B E"3* M*("*, E*,+ 5: .##5<$+"5#?2("<*# L#/5;*#50, 4(56+7-` L%5#53"%
.#I0"(1 OO- RX^aRRW@

tORu M7&*":*(- B@ $#/ V@ 8@ U",7#1 CXiijD _B M0(<*1 5: N5(95($+* 45<*(#$#%*-` d50(#$& 5: !"#$#%*
fW- jRja^R@

tOOu E7* L%5#53",+ CWQXWD Z";7+ E50%7 #5 '5(*- 2*%*3=*(@

tOfu ]&)0- g@ CWQQjD _Vq2- .##5<$+"5#- $#/ 4(56+7K L<"/*#%* :(53 !50( '$#0:$%+0("#; M*%+5(,
"# PLN2 N50#+("*,-` PG:5(/ L%5#53"% [$9*(, fi- fXRafRf@

tOku e50#;- B@ CXii^D _4(56+7 8"+750+ M%$&* LT*%+,-` d50(#$& 5: [5&"+"%$& L%5#531 XQk- OXakR@

RQ



E$=&* XK H$,*&"#* L%5#531- M+*$/1 M+$+*
[$#*& BK [$($3*+*(,

[(5/0%+"5# $#/ L#+(1 g50,*75&/, N5(95($+* 45<*(#$#%*
7 8 6 < F; ) + H3 H0 I3 I0 .

Q@Xkj Q@Wf Q@jk^ Q@fkj W@W Q@QR Q@QXWX Q@Qj X@Qk^ Q@QQQX Q@jijf Q@QQX
[$#*& HK M+*$/1 M+$+*

V$+"5 [*(%*#+$;*,
K# J # 1 ( , #2 #. $# #2 # #. 0 C0!A" C3 !@"

H

Wj@iX X@kQ X@kX W f XQ@fX C>DC $B>ED @A>>D jk@Qj @>D@ (>>@ (>>(

E$=&* WK V*/0%+"5# 5: L39"(* H0"&/"#; !("%+"5#
< M+*$/1 M+$+* CrD < 8*&:$(* CrD
K# J- 1- ( , E($#, ZV E5+

H$,*&"#* ?Q@W^ ?Q@QO ?Q@QO Q@Ri ?Q@fX ?Q@XW
fQr 7";7*( . ?Q@W^ ?Q@QO ?Q@QR Q@OQ ?Q@fX ?Q@XX

7";7 . ?Q@ff ?Q@Q^ Q@QR Q@^Q ?Q@jk Q@QO
fQr 7";7*( ; ?Q@kX ?Q@XR Q@Qf Q@^W ?Q@^^ ?Q@Qk

7";7 ; ?X@fj ?Q@kO Q@XQ X@^X ?X@^O ?Q@QR

a \5+*K E7* <$&0* 5: . /(59, =1 Q@QQX "# $&& ><* ,%*#$("5,@ .# +7* ,*%5#/ $#/ +7"(/ (56 :(53 +7* +59- +7*
"#"+"$& <$&0* 5: . ", fQr 7";7*( $#/ fQ +"3*, 7";7*( +7$# +7* =$,*&"#* <$&0* 5: E$=&* X- (*,9*%+"<*&1@ .# +7*
:5&&56"#; +65 (56,- +7* *#+(1 %5,+ ; ", fQr $#/ +6"%* 7";7*( +7$# +7* =$,*&"#* <$&0*@ P#&1 <$("$=&*, &",+*/
"# E$=&* X +7$+ /",9&$1*/ ,53* %7$#;* $(* (*95(+*/ 7*(*@ E7* &$,+ +7(** %5&03#, ,033$("J* +7* +($#,"+"5#$&
CE($#,D- &5#;? (0# CZVD $#/ +5+$& CE5+D 6*&:$(* *T*%+, 5: +7* ,75%) C,** +*G+ 5( #5+* 5: !";0(* XQD@

E$=&* RK .39(5<*3*#+ 5: '5#"+5("#; E*%7#5&5;1
< M+*$/1 M+$+* CrD < 8*&:$(* CrD

G# J- 1- ( , *2 *. X?*2?*. 0 %0C@D %3 C@D
H

E($#, ZV E5+

H$,*&"#* ?Q@RW ?Q@Qf ?Q@QO Q@WX ?Q@jf Q@fO Q@R^ Q@^Q Q@QR Q@WX Q@fR ?Q@f^ ?Q@Qf

&56*( H3 ?Q@RX ?Q@QO ?Q@QR Q@WQ ?Q@jW Q@fW Q@Rk Q@jj Q@QR Q@WX Q@fX ?Q@fk ?Q@Qf

&56 H3 ?Q@Wi Q@QO ?Q@QR Q@Xi ?Q@k^ Q@Oi Q@RO Q@jR Q@QW Q@WQ Q@O^ ?Q@fR ?Q@Qf

7";7*( ; ?Q@jX ?Q@Xf Q@QW Q@WX ?Q@jf Q@fO Q@R^ Q@^Q Q@QR Q@WX Q@i^ ?X@QX ?Q@QR

7";7 ; ?X@^Q ?Q@jR Q@Qj Q@WX ?Q@jf Q@fO Q@R^ Q@^Q Q@QR Q@WX W@Qi ?W@XX ?Q@QW

a \5+*K E7* <$&0* 5: H3 "#%(*$,*, =1 Rr "# $&& ><* ,%*#$("5,@ .# +7* ,*%5#/ $#/ +7"(/ (56 :(53 +7* +59-
+7* 9(*?,75%) <$&0* 5: H3 ", (*,9*%+"<*&1 i^r $#/ ifr 5: +7* =$,*&"#* <$&0*@ .# +7* :5(+7 $#/ >:+7 (56-
+7* *#+(1 %5,+ ; ", fQr $#/ XQQr 7";7*( +7$# +7* =$,*&"#* <$&0*@ E7* &$,+ +7(** %5&03#, ,033$("J* +7*
+($#,"+"5#$& CE($#,D- &5#;? (0# CZVD $#/ +5+$& CE5+D 6*&:$(* *T*%+, 5: +7* ,75%)@

RX



!";0(* XK .#<*,+5( [(5+*%+"5# $#/ !"(3 L#+(1

1 2 3 4 5 6 7 8 9 10
0

5

10

15

20

25

30

Investor Protection Index (Scale: 1-10)

En
try

 R
at

e 
in

 2
01

2

!";0(* WK M+*$/1?M+$+* LT*%+ 5: $# .#%(*$,* "# E0##*&"#;

@

RW



!";0(* RK M+*$/1?M+$+* LT*%+ 5: $# .#%(*$,* "# L39"(* H0"&/"#;

@

!";0(* OK LI0"&"=("03 21#$3"%,

@

RR



!";0(* fK .390&,* V*,95#,*, +5 L39"(* H0"&/"#; M75%)

0 10 20 30 40 50
1.59

1.595

1.6
Investment Rate (z)

0 10 20 30 40 50
1.61

1.62

1.63

1.64
Entry Rate (n)

0 10 20 30 40 50
1.997

1.998

1.999

2

2.001
Ouput Growth Rate (y)

0 10 20 30 40 50
27.904

27.906

27.908

27.91

27.912
Firm's Size (x)

0 10 20 30 40 50
4.997

4.998

4.999

5

5.001
Return on Assets (r)

Time (years)
0 10 20 30 40 50

10.5

10.55

10.6
Saving Rate (s)

Time (years)

a \5+*K E7* ($+*, $(* "# 9*(%*#+$;*@ E7* 9$($3*+*( . ", &56*(*/ :(53 (>(($ +5 (@ ]#/*(&1"#; 9$($3*+*(,
$(* ,756# "# E$=&* X- [$#*& B@ !5( ,+*$/1 ,+$+* <$&0*, =*:5(* +7* ,75%) ,** E$=&* X- [$#*& H@

!";0(* kK L39"(* H0"&/"#; a N539$("#; .390&,* V*,95#,*,

0 10 20 30 40
-10

-8

-6

-4

-2
x 10-3 Investment Rate (z)

0 10 20 30 40
0.01

0.015

0.02

0.025
Entry Rate (n)

0 10 20 30 40
-4

-2

0

2
x 10-3 Ouput Growth Rate (y)

0 10 20 30 40
-0.03

-0.02

-0.01

0
Firm's Size (x)

0 10 20 30 40
-4

-2

0

2
x 10-3 Return on Assets (r)

T ime (years)
0 10 20 30 40

0.06

0.08

0.1

0.12
Saving Rate (s)

T ime (years)

Higher Entry Cost
Higher Omega Friction

a \5+*K E7* ($+*, $(* "# 9*(%*#+$;*@ 2*<"$+"5#, 5: K :(53 "+, 9(*?,75%) ,+*$/1 ,+$+* $(* $&,5 "# 9*(%*#+$;*@
E7* ,5&"/ &"#*, (*9(*,*#+ +7* "390&,* (*,95#,*, C"# /"T*(*#%*, 6"+7 (*,9*%+ +5 +7* 9(*?,75%) &*<*&D 5: +7*
,$3* *G9*("3*#+ /*9"%+*/ "# !";0(* f@ E7* /$,7*/ &"#*, $#/ /5++*/ &"#*, ,756 ,"3"&$( *G9*("3*#+, 6"+7 $
fQr 7";7*( "#"+"$& &*<*& 5: ; $#/ 5: .- (*,9*%+"<*&1@

RO



!";0(* jK L39"(* H0"&/"#; a N539$("#; .390&,* V*,95#,*, C%5#+@D

0 10 20 30 40
-0.01

-0.005

0

0.005

0.01
Investment R ate ( z)

0 10 20 30 40
0.014

0.016

0.018

0.02
Entry R ate (n)

0 10 20 30 40
-5

0

5

10

15
x 10

-3 O uput G rowth R ate (y)

0 10 20 30 40
-0.02

-0.015

-0.01

-0.005

0
F irm's  S ize ( x)

0 10 20 30 40
-5

0

5

10

15
x 10

-3 R eturn on Assets  ( r )

T ime ( years )
0 10 20 30 40

0.06

0.08

0.1

0.12
Saving  R ate ( s)

T ime ( years )

High Entry CostHigh ! F riction

a \5+*K E7* ,5&"/ &"#*, $(* +7* "390&,* (*,95#,*, 5: +7* =$,*&"#* .#*G9*("3*#+ C"# /"T*(*#%*, 6"+7 (*,9*%+
+5 +7* 9(*?,75%) &*<*&D@ E7* /5++*/ &"#*, (*9(*,*#+ $ ,"3"&$( *G9*("3*#+ "# $# *%5#531 "# 67"%7 +7* "#"+"$&
<$&0* 5: . *I0$&, (>(C@ E7* /$,7*/ &"#*, $(* +7* "390&,* (*,95#,*, 5: $# *%5#531 67*(* +7* *#+(1 %5,+- ;-
", /50=&* (*&$+"<* +5 +7* =$,*&"#* *%5#531@

Rf



!";0(* ^K .390&,* V*,95#,*, +5 E0##*&&"#; C'5#"+5("#;D M75%)

0 10 20 30 40 50
1.585

1.59

1.595

1.6
Investment Rate (z)

0 10 20 30 40 50
1.6

1.62

1.64
Entry Rate (n)

0 10 20 30 40 50
1.996

1.998

2

2.002
Ouput Growth Rate (y)

0 10 20 30 40 50
27.9

27.905

27.91
Firm's Size (x)

0 10 20 30 40 50
4.995

5

5.005
Return on Assets (r)

Time (years)
0 10 20 30 40 50

10.5

10.55

10.6
Saving Rate (s)

Time (years)

a \5+*K E7* ($+*, $(* "# 9*(%*#+$;*@ E7* 9$($3*+*( H3 ;5<*(#"#; +7* *b%"*#%1 5: $%+"<* ,7$(*75&/*(,A
35#"+5("#; ", ($",*/ =1 Rr :(53 "+, =$,*&"#* <$&0* 5: E$=&* X- [$#*& B@ !5( ,+*$/1 ,+$+* <$&0*, =*:5(* +7*
,75%) ,** E$=&* X- [$#*& H@

!";0(* iK E0##*&&"#; a N539$("#; .390&,* V*,95#,*,

0 10 20 30 40
-8

-6

-4

-2

0
x 10 -3 Investment Rate (z)

0 10 20 30 40
0.005

0.01

0.015

0.02
Entry Rate (n)

0 10 20 30 40
-3

-2

-1

0

1
x 10 -3 Ouput Growth Rate (y)

0 10 20 30 40
-0.02

-0.015

-0.01

-0.005

0
Firm's Size (x)

0 10 20 30 40
-3

-2

-1

0
x 10 -3 Return on Assets (r)

Time (years)
0 10 20 30 40

0

0.02

0.04

0.06

0.08
Saving Rate (s)

Time (years)

Lower µM

Higher !

a \5+*K E7* ,5&"/ &"#*, (*9(*,*#+ +7* "390&,* (*,95#,*, C"# /"T*(*#%*, 6"+7 (*,9*%+ +5 +7* 9(*?,75%) &*<*&D
/0* +5 $ Rr "#%(*$,* "# +7* *b%"*#%1 5: +7* 35#"+5("#; +*%7#5&5;1 CH3 D (*&$+"<* +5 "+, =$,*&"#* <$&0* C+7*
,$3* =$,*&"#* *G9*("3*#+ ", /*9"%+*/ "# !";0(* ^D@ E7* /5++*/ &"#*, ,756 $ ,"3"&$( *G9*("3*#+ 67*# +7*
9(*?,75%) *b%"*#%1 5: +7* 35#"+5("#; +*%7#5&5;1- H3 - ", i^r 5: +7* =$,*&"#* %$,*@ E7* /$,7*/ &"#*, ,756 $
,"3"&$( *G9*("3*#+ :5( $# *%5#531 67*(* +7* *#+(1 %5,+- ;- ", fQr 7";7*( +7$# +7* =$,*&"#*@

Rk



!";0(* XQK 8*&:$(* LT*%+, $#/ 2*%5395,"+"5#

0 50 100 150 200
-0.01

-0.005

0

0.005

0.01
Empire Building, Low

0 50 100 150 200
-0.02

-0.01

0

0.01

0.02
Empire Building, High

0 50 100 150 200
-0.01

-0.005

0

0.005

0.01
Tunnelling, Low

Time (years)
0 50 100 150 200

-0.01

-0.005

0

0.005

0.01
Tunnelling, High

Time (years)

Init ial
Long Run

Total

Transitional +  Init ial

a \5+*K E7* +59 +65 ;($97, /*%5395,* +7* 6*&:$(* *T*%+, 5: $ (*/0%+"5# 5: . =1 (>(($- ,+$(+"#; :(53 "+,
=$,*&"#* <$&0* 5: (>(($ C&*:+D $#/ :(53 $ <$&0* 5: (>(C C(";7+D@ E7* =5++53 +65 ;($97, ,756 $ ,"3"&$(
/*%5395,"+"5# $,,5%"$+*/ 6"+7 $ (",* 5: H3 =1 D?- :(53 "+, =$,*&"#* <$&0* C&*:+D $#/ :(53 ifr 5: "+, =$,*&"#*
<$&0* C(";7+D@ E7* ,5&"/ &"#* ", +7* /"T*(*#%* =*+6**# +7* /",%50#+*/ &5; 5: 9*( %$9"+$ %5#,039+"5# $:+*( +7*
$(("<$& 5: +7* ,75%) $#/ 67$+ 650&/ 7$<* =**# $++$"#*/ 6"+7 +7* 9(*?,75%) %5#,039+"5# ;(56+7 ($+*@ .+,
"#+*;($& ", +7* +5+$& 6*&:$(* *T*%+ 5: +7* ,75%)@ E7* =5++53 9&5+ ", +7* /"T*(*#%* =*+6**# +7* /",%50#+*/ &5;
5: 9*( %$9"+$ %5#,039+"5# %$&%0&$+*/ 6"+7 +7* 95,+?,75%) %5#,039+"5# ,+*$/1 ,+$+* ;(56+7 ($+* $#/ 67$+
650&/ 7$<* =**# $++$"#*/ 6"+7 +7* 9(*?,75%) ,+*$/1 ,+$+* ;(56+7 ($+*@ .+, "#+*;($& ", +7* &5#;?(0# 6*&:$(*
*T*%+ 5: +7* ,75%)@ E7* +59 &"#* ", +7* /"T*(*#%* =*+6**# +7* +65 &"#*,@ .+ %$9+0(*, +7* +($#,"+"5#$& *T*%+
$#/ $#1 "#"+"$&- &*<*& *T*%+@ .# &$,+ +7(** %5&03#, 5: +7* +59 (56 5: E$=&*, W $#/ R- 6* (*95(+ +7* 5<*($&&
+($#,"+"5#$&- &5#;?(0#- $#/ +5+$& *T*%+, $, $ 9*(%*#+$;* 5: +7* 6*&:$(* $ 5: +7* 9(*?,75%) ,+*$/1 ,+$+*@

Rj



!";0(* XXK 8*&:$(* N7$#;* a 8"/* V$#;* 5: L%5#53"*,

0 0.05 0.1
-0.15

-0.1

-0.05

0

0.05

0.1

0.15

0.2

Initial Empire Building, !
1 2 3 4

-0.15

-0.1

-0.05

0

0.05

0.1
Panel A: Empire Building Shock

Initial Entry Cost, "
20 22 24 26

-0.1

-0.08

-0.06

-0.04

-0.02

0

0.02

0.04

Initial Tunnelling (%), 1-#

0 0.05 0.1
-0.06

-0.055

-0.05

-0.045

-0.04

-0.035

-0.03

-0.025

Initial Empire Building, !
1 2 3 4

-0.07

-0.06

-0.05

-0.04

-0.03

-0.02

Initial Entry Cost, "

Panel B: Tunnelling (Monitoring) Shock

20 22 24 26
-0.09

-0.08

-0.07

-0.06

-0.05

-0.04

Initial Tunnelling (%), 1-#

!=0.01

!=0.05

!=0.01

!=0.05

a \5+*K E7* +59 +7(** ;($97, C[$#*& BD 9&5+ +7* +5+$& 6*&:$(* *T*%+ 5: $ (*/0%+"5# 5: . =1 (>(($- $;$"#,+
/"T*(*#+ "#"+"$& <$&0*, 5: .( ;- $#/ $#0@ E7* <$("$+"5# "# +0##*&"#;- $#0- ", ;*#*($+*/ +7(50;7 <$("$+"5#,
5: H3 @ E7* =5++53 +7(** ;($97, C[$#*& HD 9&5+ +7* +5+$& 6*&:$(* *T*%+ 67*# +7* *b%"*#%1 5: +7* 35#"+5("#;
+*%7#5&5;1- H3 - "39(5<*, =1 Rr@ E7* =$,*&"#* 9$($3*+*(, $(* "# E$=&* X- [$#*& B@ .# $&& +7* ;($97,- +7*
6*&:$(* %7$#;* 5# +7* <*(+"%$& $G", ", "# 9*(%*#+$;*@

R^



!";0(* XWK L39"(* H0"&/"#; M75%) 6"+7 !**/=$%) LT*%+

0 10 20 30 40
1.594

1.596

1.598

1.6

1.602
Investment Rate (z)

0 10 20 30 40
2.82

2.84

2.86

2.88
Managers Share

0 10 20 30 40
1.61

1.62

1.63

1.64

1.65
Entry Rate (n)

0 10 20 30 40
6.366

6.367

6.368

6.369

6.37
Active Shareholders Share

0 10 20 30 40
33.268

33.27

33.272

33.274

33.276
Firm's Size (x)

T ime (years)
0 10 20 30 40

0.9076

0.9077

0.9078

0.9079

0.908
Minority Shareholders Share

T ime (years)

Feedback

No Feedback

a E7* ,5&"/ &"#*, (*9(*,*#+ +7* "390&,* (*,95#,*, +5 $ (*/0%+"5# 5: . :(53 (>(($ +5 (@ E7* %5,+ 5: 35#"+5("#;
", C!@" # !I3 * JG!K""@ @ E7* <$&0* 5: I3 # (>(($ $, "# E$=&* CXD 67"&* J # (>(C@ E5 3$"#+$"# +7*
=$,*&"#* +$(;*+ 5: "#%53* ;(56+7 ($+* 5: Wr $#/ 5: ,+*$&"#; 5: Q@Wr- ,53* 5: +7* 9$($3*+*( <$&0*, "# E$=&* CXD
$(* $&+*(*/@ .# 9$(+"%0&$(- H0 ", #5(3$&"J*/ +5 $- H3 # (>$C- I0 # (>@@ $#/ < # (>A$> E5 ;$"# "#+0"+"5# 5#
756 >(3,A ,"J* "#+*($%+, 6"+7 +7* %5(95($+* ;5<*(#$#%* :("%+"5#,- +7* /$,7*/ &"#*, 9&5+ +7* "390&,* (*,95#,*,
0#/*( +7* %5#,+($"#+ +7$+ +7* <$("$=&* %5395#*#+ 5: +7* 35#"+5("#; %5,+ ", )*9+ %5#,+$#+ +5 +7* 9(*?,75%)
&*<*&- +7$+ ", JG!K" # JG#- 67*(* G# ", +7* 9(*?,75%) ,+*$/1 ,+$+* <$&0* 5: +7* 9(5>+ ($+* G@

Ri



!";0(* XRK L39"(* H0"&/"#; $#/ [7$,*, 5: 2*<*&593*#+

0 200 400 600 800
0

0.5

1
Investment Rate (z)

0 200 400 600 800
0

0.5

1

1.5
Entry Rate (n)

0 200 400 600 800
0

0.5

1

1.5
Ouput Growth Rate (y)

0 200 400 600 800
20

22

24

26

28
Firm's Size (x)

0 200 400 600 800
1

2

3

4

5
Return on Assets (r)

Time (years)
0 200 400 600 800

-5

0

5

10
Saving Rate (s)

Time (years)

Higher !

a \5+*K E7* ,5&"/ &"#*, (*9(*,*#+ +7* /1#$3"%, 5: $# *%5#531 %7$($%+*("J*/ =1 +7* 9$($3*+*(, <$&0*, "#
E$=&* X- [$#*& B@ E7* /$,7*/ &"#*, (*:*( "#,+*$/ +5 $# *%5#531 6"+7 $# "#+*#,"+1 5: +7* *39"(*?=0"&/"#;
:("%+"5#- .- +*# +"3*, 7";7*( +7$# +7* =$,*&"#* *%5#531@ E7* +65 *%5#53"*, 7$<* +7* ,$3* "#"+"$& %5#/"+"5#
5# K@

!";0(* XOK E0##*&&"#; $#/ [7$,*, 5: 2*<*&593*#+

0 200 400 600 800
0

0.2

0.4

0.6

0.8
Investment Rate (z)

0 200 400 600 800
0

0.5

1

1.5
Entry Rate (n)

0 200 400 600 800
0

0.5

1

1.5
Ouput Growth Rate (y)

0 200 400 600 800
20

22

24

26

28
Firm's Size (x)

0 200 400 600 800
2

3

4

5
Return on Assets (r)

Time (years)
0 200 400 600 800

0

2

4

6

8
Saving Rate (s)

Time (years)

Higher µM

a \5+*K E7* ,5&"/ &"#*, (*9(*,*#+ +7* /1#$3"%, 5: $# *%5#531 %7$($%+*("J*/ =1 +7* 9$($3*+*( <$&0*, "# E$=&*
X- [$#*& B@ E7* /$,7*/ &"#*, (*:*( "#,+*$/ +5 $# *%5#531 6"+7 $ WQr =*++*( 35#"+5("#; *b%"*#%1 H3 @ E7*
+65 *%5#53"*, 7$<* +7* ,$3* "#"+"$& %5#/"+"5# 5# K@

OQ



!"#$"% &%'("$')# *++%",$- ./0

1$")"'$)# 2)34%.56 7",85.39 :9");$'56 )", <3/=.(

>?/. 7".%",%, @/3 A8B#$').$/"C

2)83$D$/ 7)'/+%..)6 !1EF >G'$%"'%5HA/C )", GIF2*

J)/8# 2$"%..$6 2$'($K)" G.).% L"$M%35$.9 A$%.3/ 1N A%3%../6 :84% L"$M%35$.9

&($5 *++%",$- +3/M$,%5 .(% +3//@5 /@ )## +3/+/5$.$/"5 )", 5.).%;%".5 $" .(% +)+%3N

! "#$#%&'() *+'(, -'.&' /0$.+,+0$(

&(% ;)")K%3O5 P);$#./"$)" $5

!! !
!
""#! "#! $! "#!$ %!%% & $! "#!$ %!%! &$"%!%

"
" '(! &)'!(!* & )!*!$ >*NQC

=(%3% )! $5 .(% 5(),/= M)#8% /@ .(% ;)3K$")# $"'3%)5% $" +3/,8'. R8)#$.9N &(% S35.H/3,%3 '/",$.$/"5
=$.( 3%5+%'. ./ '!6 *!6 +! )", %! )3% >,3/++$"K .(% , $",%- /@ ')#%",)3 .$;% @/3 5$;+#$'$.9C0

!
""#! "#! $! "#!$ %!%% & $! "#!$ %!%! &$"%!%

"
"
#
-(!
-'!

&)
- "'!(!%

-'!

$
! +, >*NTC

!
""#! "#! $! "#!$ %!%% & $! "#!$ %!%! &$"%!%

"
"
-(!
-*!

& )! ! +, >*NUC

!
""#! "#! $! "#!$ %!%% & $! "#!$ %!%! &$"%!%

"
"
-(!
-+!

! ! -)! & .)!, >*NVC

-
!
""#! & "#! ""#!% $! "#!$ %!%! &$"%!%

"

-%!
" "(! &)'!(!% ! +/ >*NWC

2)"$+8#).$"K .(%5% %-+3%55$/" K$M%5 85 %R8).$/"5 >QQC6 >QTC )", >QUC $" .(% .%-.N

1 2&'+3#,+0$ 04 ,5& 6$,&'+0' 7089,+0$ 04 :;#<=8& >

X%. .(% 5.%)#$"K @8"'.$/" )", .(% '/5. /@ 5.%)#$"K )", ;/"$./3$"K6 3%5+%'.$M%#9 B%0

$! "#!$ %!% ! 0$ ./0 "# & %!%! 0% ./0 "# &#!% , >YNQC

&% "#!% ! "1% & 23!%# )", &$"%!% ! 1$%!/ >YNTC

Q



&(% S35.H/3,%3 '/",$.$/"5 @/3 ;)")K%3 )", )'.$M% 5()3%(/#,%3 )3%0

"#! ""#!%
-$! "#! """#!$ "&#!% $ %! """#!$ "&#!%%

-%!
!
-&$"%!%

-%!
# 0$

#! ""#!
# & %!

! 1$ ,

!"&#!
-$! "#! """#!$ "&#!% $ %! """#!$ "&#!%%

-#!
!
-&% "#!$ 3!%

-#!
# 0%

"&#!
# &#!

! 1% & 23!/

Z% .(85 ()M%

$! "#! """#!$ "&#!% $ %! """#!$ "&#!%% ! 0$ ./0 "# & %!%! 0% ./0 "# &#!% >YNUC

! 0$ ./0 "#! ""#!% & 0$ ./0
%
0$
1$

&

!0% ./0 ""&#!%! 0% ./0
%

0%
1% & 23!

&
/

&(%"6 .(% ;$"/3$.9 5()3%(/#,%35O +3/B#%; $5

123
'!"##'$"#

'
"#! ""#! ! "&#!%

#
#! 0$ ./0 "#! ""#!%! 0$ ./0

%
0$
1$

&
& 0% ./0 ""&#!% & 0% ./0

%
0%

1% & 23!

&$(
$

=($'( 9$%#,5

#!0$ ./0 "#! ""#!%!0$ ./0
%
0$
1$

&
&0% ./0 ""&#!%&0% ./0

%
0%

1% & 23!

&
! 0$

#! ""#! ! "&#!
#! ""#!

, >YNVC

#! 0$ ./0 "#! ""#!%! 0$ ./0
%
0$
1$

&
& 0% ./0 ""&#!% & 0% ./0

%
0%

1% & 23!

&
! 0%

#! ""#! ! "&#!
"&#!

/

>YNWC

&)4$"K .(% 3).$/6 =% /B.)$"

"#! ""#!%
0%
0$

! "&#!/

G8B5.$.8.$"K B)'4 $" >YNVC )", 3%)33)"K$"K .%3;56 =% /B.)$"

#! "0$ ! 0% %! 0$ ./0
%
0$
1$

&
& 0% ./0

%
0%
0$

&
& 0% ./0

%
0%

1% & 23!

&
! "0$ ! 0% % ./0 "#! ""#!% /

>YN[C

*558;$"K

0$ 4 0% )", #! "0$ ! 0% %! 0$ ./0
%
0$
1$

&
& 0% ./0

%
0%
0$

&
& 0% ./0

%
0%

1% & 23!

&
5 +

=% ')" 5/#M% >YN[C @/30

"!"#! ! #! 435

)
*

+
#! "0$ ! 0% %! 0$ ./0

,
(%
)%

-
& 0% ./0

,
(&
(%

-
& 0% ./0

,
(&

)&!*+#

-

0$ ! 0%

.
/

0 $ "+$ #% ,

"!&#! !
1
#! "!"#!

2 0%
0$

$ "+$ #% /

?/.% .(). "!"#! $5 $"'3%)5$"K $" 3!N

T



/ 7,&#.? 7,#,& #$. "0$+,0'+$% @&A5$080%+&(

Z% +3/M% .(). ) 5(/'4 ./ )"9 +)3);%.%3 .(). )\%'.5 .(% $".%"5$.9 /@ .8""%##$"K #!6!"/% ')85%5 )
#)3K%3 5($@. /@ .(% F7 #/'85 =(%" .(% ;)3K$")# '/5. /@ ;/"$./3$"K $5 $"'3%)5$"K $" .(% +3/S. 3).% 3!N
1/3 %)59 /@ "/.).$/" =% ,3/+ .(% $",%- 6N *558;% .(). ,"#+$

,+ % +N L5$"K .(% ,%S"$.$/" /@ 3 )",
.(). /@ 7 & -

.!!' =% ()M%

3 ! "' ! #%!
%
8

'

&" !
!!(

"
9 & :

7
%

&(%3%@/3%6

,+#/$
,0 ! ! %

1

1
2
3

2" !
!!( 5 +6 )", ,"#+#0$&!$

,0 ' +6 =(%3% ! $5 ) M%'./3 .(). '/##%'.5 .(%

+)3);%.%35 .(). )\%'. 6"/%N &(% F7 #/'85 $5

9! !

3

4"' ! #%
%
8

'

& !
!!(

!
;<
1
2
3

2 !
!!(

6"/%

%
=&

>?

#! >

&5

67! ! :/ >F7C

7" /3,%3 ./ )++#9 .(% $;+#$'$. @8"'.$/" .(%/3%;6 =% ,%S"%

@ !

3

4"' ! #%
%
8

'

& !
!!(

!
;<
1
2
3

2 !
!!(

6"/%

%
=&

>?

#! >

&5

67! ! :! 9!

X%. A $5 ) K%"%3$' %#%;%". /@ !N &(%"6

-@

-9
!
-6"/%

-9
B ! #

)",

-@

-A
!
-6"/%

-A
B$

=(%3% B & '
45" () %

!
!!(

'"#/$("

,
=& 67

%"6

-
7!* 4 +N

7. @/##/=5 .().

-9

-A
!

B

#! ,"#/$
,0 B

-6"/%

-A
/

Y%')85%

,"#/$
,0 4 +6 ,0,8 6 =($'( ;%)583%5 .(% ,$5+#)'%;%". /@ .(% F7 '83M%6 $5 #)3K%3 =(%" .(% ;)3K$")#

;/"$./3$"K '/5. ,%+%", /" 3N ,0
,8 $5 )#5/ $"'3%)5$"K $" 36 @/3 )"9 7

!
N

?%-.6 =% +3/M% .().

,"#/$
,+ 5 +N J%')## .().

6"/% & '#! "&"3%! """3%* '#! $"/%*

=% )3% $".%3%5.%, $" %5.)B#$5($"K .(% 5$K" /@

#
!
-"&
-3

!
-""
-3

$
'#! $*! '#! "& ! ""*

-$

-3

7" )" $".%3$/3 %R8$#$B3$8; ""$ "&$ )", $6 )3% K$M%" B9 %-+3%55$/"5 >T]CH>TQC )", >YNUCN *558;% .().
0% 5 0$ 5 #!$N 7. $5 %)59 ./ 5%% .().

,'$
,+ 4 + )", .(). ,'!,+ ! !

(&
(%

,'$
,+ 5 +N *@.%3 5/;% )#K%B3)

/"% )#5/ /B.)$"5

-$

-3
!
0% ! 0$
#! ""

-""
-3

& 0%
2

1% & 23!

U



L5$"K .(%5% #)5. .(3%% ,%3$M).$/"56

,"#/$
,+ B%'/;%5

-6"/%

-3
!

#
"
0%
0$

! #%
-""
-3

$
'#! $*! '#! "& ! ""*

-$

-3

P%"'%6 .(% '/",$.$/" @/3

,"#/$
,+ 5 + $5 .(). ,)

,+ C
,'$
,+ 4 !D6 =(%3% D &

#%"*&
*%

$#%")$
%"'!"'$ N F#)B/3).$"K

@83.(%36 .($5 '/",$.$/" B%'/;%5

0%
,'$
,+

2

1% & 23
4 "0$ ! 0% %'

#

#! ""
!

#! $
0$"#! "& ! ""%

*

G$"'% "0$!0% % 4 + .(% )B/M% $"%R8)#$.9 (/#,5 )5 #/"K )5 .(% %-+3%55$/" $"5$,% .(% 5R8)3% B3)'4%.5
$5 "%K).$M%6 =($'( $5 $;+#$%, B9 .(% )558;+.$/"

(%
%") 5 #N

2 B'004 04 B'0=0(+,+0$ >

Z% B%K$" =$.( 5/;% 85%@8# B//4H4%%+$"KN 1$35.6 "/.% .(). .(% A:^ /@ .(% $"'/;% _/= )''38$"K ./

.(% ;$"/3$.9 5()3%(/#,%35 $5 "/. .(% ;)34%. M)#8% /@ .(% S3;6 =($'( $5 $"5.%),

E ;)34%.! "F% !

7 !#

9
""

! +
, :#;$<; '#! $! """"#! ",% $ "&#! ",% $ 3! ",%%%* (!",%G,/

P/85%(/#, =%)#.( $" /83 %'/"/;9 $5 H !
8 .
* H!G66 =($'( $5 .(% )KK3%K).% /@ .(% =%)#.( K%"%3).%,

B9 %)'( S3;N &(% =%)#.( K%"%3).%, B9 %)'( S3;6 $" .83"6 $5 .(% 58; /@ .(3%% '/;+/"%".5 .().

)''38%6 3%5+%'.$M%#96 ./ ;)")K%356 )'.$M% 5()3%(/#,%35 )", ;$"/3$.9 5()3%(/#,%350

H! !

7 !#

9
""

! +
, :#;$<; '""#! "#! $! "#!$ %!%% & $! "#!$ %!%* (!G,

&

7 !#

9
""

! +
, :#;$<; '"&#! ",% '#! $! "#!$ %!%** (!",%G,

&

7 !#

9
""

! +
, :#;$<; '#! ""#!",%! "&#!",%* '#! $! "#!$ %!%* (!",%/

E/"5/#$,).$"K0

H! !

7 !#

9
""

! +
, :#;$<;(!G, ! E!/

&(856 =%)#.( $5 .(% M)#8% /@ .(% I %-$5.$"K S3;5 )", /83 S")"'$)# @3$'.$/"5 )\%'. .(% 5()3$"K /@

.(% +$% );/"K .(% M)3$/85 +)3.$%5N

1/3 2 ! + .(% .%3;5 ""#!6 "&#!6 $! )3% $",%+%",%". /@ 3 )", .(85 '/"5.)".N*''/3,$"K#96 .(% M)#8%
/@ 6 $5 )#5/ $",%+%",%". /@ 3` 5%% %R8).$/" >QWC )", F-);+#% QN 1/3 '#)3$.96 =% 3%@%3 ./ .($5 B)5%#$"%
M)#8% /@ 66 =($'( 3%;)$"5 '/"5.)". .(3/8K(/8. .(% .3)"5$.$/"6 )5 6*N Z(%" J 4 +6 .(% @3%% %".39
'/",$.$/" 9$%#,5

;<( ! E ;$"/3$.9! ! 6*E!

5/ .().6 $;+/5$"K 59;;%.396

E !
;<

6*

8

'

K

I
/

V



E/"5%R8%".#96 )55%.5 ;)34%. %R8$#$B3$8; 3%R8$3%5

H ! IE !
;<

6*

8

'
" K$ >:NQC

=($'( 5)95 .(). .(% =%)#.( 3).$/ HCK $5 '/"5.)".N &($5 3%58#. )", .(% 5)M$"K 5'(%,8#%6

. ! =! ?& -LCL$ >:NTC

)##/= 85 ./ 3%=3$.% .(% (/85%(/#, B8,K%.6

-H ! .H& MN! L$ >:NUC

)5 .(% @/##/=$"K ,$\%3%".$)# %R8).$/" $" & & LCK

-L

L
!
-K

K
! "!=& ?%! "#! 8%

#

O
&
#

O

L

K
$ O &

;<

6*

8

'
/

&($5 ,$\%3%".$)# %R8).$/" $",$').%5 .(). .(% LCK 3).$/ ()5 ) 8"$R8% 5.%),9 5.).%N 7" ),,$.$/"6

B%')58% O 4 + $. $5 )#5/ 8"5.)B#%6 $;+#9$"K .(). )" $"$.$)# '/",$.$/" ,$\%3%". @/3; .(% 5.%),9 5.).%

M)#8% =$## 3%58#. $" ) .%",%"'9 @/3 .(% 3).$/ ./ )''%#%3).% /3 ,%'%#)3).% )", %M%".8)##9 M$/#).% .(%

.3)"5M%35)$#$.9 '/",$.$/"N &(%3%@/3%6 .(% %R8$#$B3$8; & ;85. a8;+ $;;%,$).%#9 ./ .(% '/"5.)".
M)#8%

&!=>* ! O"=! ?% & #! 8$

=($'( $5 .(% B/../; #$"% /@ .(% @8"'.$/" & "7% $" .(% .%-. /@ .(% +3/+/5$.$/"N
Z(%" J ! + )55%.5 ;)34%. %R8$#$B3$8; 5.$## 3%R8$3%5 H ! IE B8. $. $5 "/ #/"K%3 .38% .().

IE ! 45
"#

2
3 " K 5$"'% B9 ,%S"$.$/" .(% @3%%H%".39 '/",$.$/" ,/%5 "/. (/#,N &($5 ;%)"5 .(). .(%

=%)#.( 3).$/ HCK $5 "/. '/"5.)".N P/=%M%36 .(% 3%#).$/"

. !
(!
E!
&
-E!
E!

>:NVC

(/#,56 5$"'% $. $5 .(% )3B$.3)K% '/",$.$/" /" %R8$.9 (/#,$"K .(). '()3)'.%3$D%5 .(% M)#8% /@ )" %-$5.$"K

S3; 3%K)3,#%55 /@ (/= $. ');% $"./ %-$5.%"'% $" .(% S35. +#)'%N 7;+/5$"K 59;;%.39 )", $"5%3.$"K

.(% ,%S"$.$/" /@ ')5( _/=6

( !

9
"' ! #%

%
8

'

& !
!!( N

I%"6 ! :

:
+ ! *$

>:NVC6 )", >:NQC $"./ .(% (/85%(/#, B8,K%. >:NUC 9$%#,5

+ ! I '"' ! #%( ! :+ ! ** & "#! 8%K ! L

! I+

#
"' ! #%

(

+
! :! 9

$
& "#! 8%K ! L

!
I+

K

#
"' ! #%

(

+
! :! 9

$
& #! 8 !

L

K
/

&(% ,%S"$.$/" 7 & NCI%"6
)##/=5 85 ./ 3%=3$.% .($5 %-+3%55$/" )5

& ! #! 8 &
8

'

3

4"' ! #%! :& 9
1
2
3

2 !
!!( 7

5

6 $

=($'( $5 .(% ./+ #$"% /@ .(% @8"'.$/" & "7% $" .(% .%-. /@ .(% +3/+/5$.$/"N

W



: B'004 04 B'0=0(+,+0$ C

Z% 5.)3. =$.( .(% %-+3%55$/"5 @/3 .(% 3%.83"5 ./ $"M%5.;%". )", ./ %".396 3%+3/,8'%, (%3% @/3

'/"M%"$%"'%

.? ! P

;
"' ! #%

%
8

'

& !
!!(

7! :

<
$ >FNQC

.. !
6*

;<
1
2
3

2 !
!!(

;
"' ! #%

%
8

'

& !
!!(

!
:& 9

7

<
& 9 &

-7

7
/ >FNTC

A3/+/5$.$/" Q 5)95 .(). & $5 '/"5.)". =(%" .(%3% $5 %".396 $N%N6 =(%" J 4 +6 )", .(). $" 58'( ) ')5%
.(% 3%.83" ./ 5)M$"K B%'/;%5 . ! =!?& -K CK N &(%3%@/3%6 =% ')" 85% .(% %-+3%55$/" @/3 .(% 3%.83"
./ %".39 >FNTC )", .(% ,%S"$.$/" 7 & NCI%"6

./ /B.)$"

J !
6*

;<
1
2
3

2 !
!!(

;
"' ! #%

%
8

'

& !
!!(

!
:& 9

7

<
! =& ?$ 9 ' +$ >FNUC

=($'( (/#,5 @/3 +/5$.$M% M)#8%5 /@ .(% 3$K(.H()", 5$,%N &(% 5)M$"K 5'(%,8#% >:NTC )", .(% 3%,8'%,H

@/3; +3/,8'.$/" @8"'.$/"6

K !

%
8

'

& (
!!(

I6+N$ >FNVC

9$%#,

. ! =! ?& -K CK ! =& 9 & >J/

E/;B$"$"K .($5 %-+3%55$/" =$.( .(% 3%.83" ./ $"M%5.;%". >FNQC 9$%#,5

P

;
"' ! #%

%
8

'

& !
!!(

7! :

<
! =& 9 & >J/ >FNWC

G%..$"K 9 ! + )", 5/#M$"K @/3 J6 .($5 %-+3%55$/" 9$%#,5 .(% ;$,,#% B3)"'( /@ .(% @8"'.$/" J "7% $"
.(% .%-. /@ .(% +3/+/5$.$/"N 2/3%/M%36 '/;B$"$"K >FNWC =$.( .(% 3).% /@ %".39 $" >FNUC )", 5/#M$"K

@/3 9 9$%#,5

9 "7% !

%
"' ! #%

1
2
3

2 !
!!( 7! :

&;
P! 6"#

45" () %
!

!!( 1

<
! "#! >% =! >?

#! 6"#

45" () %
!

!!( 1

$ >FN[C

=($'( $5 .(% B/../; B3)"'( /@ .(% @8"'.$/" 9 "7% $" .(% .%-. /@ .(% +3/+/5$.$/"N G8B5.$.8.$"K 9 "7%
B)'4 $"./ >FNUC 9$%#,5 .(% B/../; B3)"'( /@ .(% @8"'.$/" J "7% $" .(% .%-. /@ .(% +3/+/5$.$/"N

Z$.( .(%5% %-+3%55$/"5 $" ()",6 =% @/'85 /" .(% .(3%5(/#,5N &(% ,%S"$.$/" /@ 7 )", .(% 3%,8'%,H
@/3; +3/,8'.$/" @8"'.$/" >FNVC 9$%#,

-7

7
! -K CK ! J! 9 ! ?! "#! >%J "7% /

G8++/5% .(). .(% .(3%5(/#, @/3 %".39 $5 5;)##%3 .()" .(% .(3%5(/#, @/3 $"M%5.;%".N &(%"6 )''/3,$"K

./ >FNUC6 J "7% 4 + @/3

6*
<

=

>' ! #! :& 9
1
2
3

2 !
!!( 7

?

@! =& ? 4 +$

[



5$"'% 9 ! +6 =($'( 9$%#,5

7 4 7. &
:
1
2
3

2" !
!!(

' ! #! 5#@"7$
"

/

*558;+.$/" >UVC $" .(% .%-. /@ .(% +3/+/5$.$/" K8)3)".%%5 .(). .($5 M)#8% $5 S"$.%N !" .(% /.(%3

()",6 )''/3,$"K ./ >FN[C6 9 "7% 4 + @/3

;
"' ! #%

%
8

'

& !
!!(

7! :

<=

>P! >6*

<
1
2
3

2 !
!!( 7

?

@ 4 "#! >% =& >?$

B%')85% %".39 $5 )#3%),9 )'.$M%6 =($'( 9$%#,5

7 4 7? & 270 8/.94

)
*

+

;
"' ! #%

%
8

'

& !
!!(

7! :

<=

>P! >6*

<
1
2
3

2 !
!!( 7

?

@ ! "#! >% =& >?

.
/

0 /

&($5 %R8).$/" ()5 )#=)95 ) S"$.% 5/#8.$/" 7? )", .(85 =% ,/ "/. "%%, ) '/",$.$/" %R8$M)#%". ./
>UVCN &(% )558;+.$/"

9 "7. % !

%
"' ! #%

1
2
3

2 !
!!( 7. ! :

&;
P! 6"#

5" () %
!

!!( 1-

<
! "=! >=& >?%

#! 6"#

5" () %
!

!!( 1-

5 +$

;/3%/M%36 %"583%5 .(). 7. 5 7? B%')85% $. 5)95 .(). ). 7. .(% M)#8% /@ 9 .(). )K%".5 =/8#, "%%, ./
'(//5% ./ %R8)#$D% 3%.83"5 $5 "%K).$M%N &(% "/"H"%K).$M$.9 '/"5.3)$". .(85 B$",5 )", )K%".5 '(//5%

9 ! +N &($5 $5 )558;+.$/" >UWC $" .(% .%-. /@ .(% +3/+/5$.$/"N
&/ 8",%35.)", =(%.%(%3 .(% 5/#8.$/" a85. @/8", $5 ) 5.)B#% ?)5( FR8$#$B3$8;6 =% 85% >FNUC ./

3%=3$.% >FNTC )5

.. !
6*

<
1
2
3

2 !
!!(

;
"' ! #%

%
8

'

& !
!!(

!
:& 9

7

<
& 9 & ?! "#! >%J "7%

!
>6*

<
1
2
3

2 !
!!(

;
"' ! #%

%
8

'

& !
!!(

!
:& 9

7

<
& 9 & ?& "#! >% "=& ?% /

<$M%" 76 )" %R8$#$B3$8; =$.( B/.( %".39 )", $"M%5.;%". b .(). $5 5.)B#% $" .(% ?)5( 5%"5% .().

)K%".5 ()M% "/ $"'%".$M%5 ./ ,%M$).% @3/; $. b %-$5.5 $@ $" .(% "9$ .% 5+)'% .($5 #$"% $".%35%'.5 .(%
#$"% K$M%" B9 >FNQC @3/; B%#/=N &($5 3%R8$3%5 .(% .(% #$"% a85. ,%3$M%, $5 +/5$.$M%#9 5#/+%,6 .(). $56

# 4 >6*C<
1
2
3

2 !
!!( 7 @/3 7 4 7? N * 58c'$%". '/",$.$/" @/3 .($5 ./ B% .38% $5 # 4 >6*C<

1
2
3

2 !
!!( 7. 6

=($'( $5 )558;+.$/" >U[C $" .(% .%-. /@ .(% +3/+/5$.$/"N

* B'004 04 B'0=0(+,+0$ D

1/3 7 % 7. 5 7? =% ()M% -7C7 ! ? )", .(% %'/"/;9 '3/55%5 .(% .(3%5(/#, @/3 %".39 $" S"$.% .$;%N
1/3 7. 5 7 5 7? =% ()M%6 )@.%3 3%)33)"K$"K .%3;56

-7

7
! >?& "#! >% =! "#! >%

6*
<

=

>"' ! #%! :
1
2
3

2 !
!!( 7

?

@ /

d



&(% %'/"/;96 .(%3%@/3%6 '3/55%5 .(% .(3%5(/#, @/3 $"M%5.;%". $" S"$.% .$;% 5$"'% S3; +3/S.)B$#$.9 $5

5.$## K3/=$"K ). 7 ! 7? $" #$K(. /@ )558;+.$/" >V]CN &/ K8)3)".%% .(). ) 5/#8.$/" :"7% ! + %-$5.56
=% )558;%

.;1
1$#

:"7% ! "#! >% " .;1
1$#

#
?

#! >
! J "7%

$

! "#! >% " .;1
1$#

3

4 ?

#! >
!
6*
<

=

>"' ! #%! :& 9 "7%
1
2
3

2 !
!!( 7

?

@& "=! ?%

5

6

! "#! >% " .;1
1$#

3

4=& >?

#! >
!
6*
<

=

>"' ! #%! :
1
2
3

2 !
!!( 7

!
9 "7%

1
2
3

2 !
!!( 7

?

@

5

6 5 +/

G$"'%

.;1
1$#

9 "7% ! .;1
1$#

%
"' ! #%

1
2
3

2 !
!!( 7! :

&;
P! 6"#

5" () %
!

!!( 1

<
! "#! >% =! >?

#! 6"#

5" () %
!

!!( 1

! .;1
1$#

%
"' ! #%

1
2
3

2 !
!!( 7! :

&;
P! 6"#

5" () %
!

!!( 1

<
! "#! >% =! >?

#

! P "' ! #%
%
8

'

& !
!!(

7$

=% ()M%

.;1
1$#

:"7% ! .;1
1$#

#
=&

>?

#! >
!
6*
<
"#! P% "' ! #%

$
5 +/

E B'004 04 B'0=0(+,+0$ F

7" .($5 5%'.$/"6 =% ,%3$M% >VUC )", >VdCN X%. <&"F% & A#9$
-#9$ )", <Q"F% &

B #9$
-#9$ B% .(% +%3 ')+$.) #%M%# /@

'/"58;+.$/" )", /@ /8.+8. ). .$;% FN Z% 85% .(% $",%- e%e ./ ,%"/.% .(% M)#8% /@ )" /Ba%'. )@.%3
.(% 5(/'4N 13/; >QC $. @/##/=5 $;;%,$).%#9 .().

R ! ./0"<&"+%% &

7 !#

*
""#@"7$9 ./0"

<&"F%

<&"+%
%GF

7;)K$"% .(). ). .$;% F ! + .(% %'/"/;96 =($#% /" $.5 5.%),9 5.).%6 $5 ($. B9 ) 5(/'4N &(% '()"K%
$" =%#@)3% ')" .(%" B% ,%'/;+/5%, )5

=R ! ./0"<&%"+%%! ./0"<&"+%%A BC D
$".$)#

&

7 !#

*
""#@

""7"$9'./0"
<&%"F%

<&%"+%
435"!S%!+C %*

A BC D
.3)"5$.$/"

GF&

7 !#

*
""#@

""7"$9"S%!+C ! S
!
+C %A BC D

#/"KH38"

GF$

><NQC

7" .(% ')5% /@ J 4 + )", 9 4 +6 <&"F% ! >&<Q"F%6 =(%3% >& ! #! 8 & #@"7$45
"#

2
3 >5%% >VUCCN Y9 85$"K .(%

+3/,8'.$/" @8"'.$/" >TQC =% ()M%

<&"F% ! ?I6+/ ><NTC

f



E/"5$,%3 "/= ) 5(/'4 .(). )\%'.5 ) +)3);%.%3 $" .(% %'/"/;9N G$"'% .(% 5(/'4 ,/%5 "/. )\%'.

.(% 5.).% M)3$)B#%56 $.5 $"$.$)# =%#@)3% %\%'. $5 ./0>?%C?CN &(% #/"K 38" %\%'. .%##5 85 .(% K)$"5 /3
#/55%5 $@ .(% %'/"/;9 K3%= @3/; 3$K(. )@.%3 .(% 5(/'4 ). $.5 "%= #/"KH38" #%M%#N 7. $5 %M$,%". @3/;

><NTC .().

S%!+C ! S
!
+C ! =9

! & "
>%

#! >%
?% !

>

#! >
?%N

&(%5% /B5%3M).$/"5 )##/= 85 ./ 3%=3$.% ><NQC )5

=R ! ./0"
?%

?
% &

7 !#

*
""#@"7$9 ./0'"

I"F%

I"+%
%6

" +"F%

+"+%
*"
"#0"#! '"

!!'" 7
"$9
*GF&

&

7 !#

*
""#@"7$9'"9%! ! 9!% & "

>%

#! >%
?% !

>

#! >
?%*GF

Y%')85%

.#9$

.#*$ ! 435"
8 9
* J"7",%%G,% )",

?#9$
?#*$ ! 435"

8 9
* 9"7",%%G,%6 .(% )B/M% %-+3%55$/" ,%+%",5 /"#9

/" 7"F%N 7. ')" B% =3$..%" $" ) ;/3% '/;+)'. =)9 )5

=R ! ./0"
?%

?
%

A BC D
$"$.$)#

&

7 !#

*
""#@"7$9

7 9

*
(>%=J%",%G,&=9%",%*

A BC D
.3)"5$.$/"

)GF&
7 !#

*
""#@"7$9'=9! &

>%

#! >%
?% !

>

#! >
?*

A BC D
#/"KH38"

GF

><NUC

=(%3% ? & '#!8& #@"7$45
"

2
3 *
1
2
3

2 (
!!(
6 =J%",% & J"7",%%!J%!6 =9%",% & 9"7",%%!9%!6 =9! & 9%!!9!N

&(% S35. .%3; +$'45 )"9 $;;%,$.).% >)", +%3;)"%".C )#.%3).$/" /@ .(% '/"58;+$/"g/8.+8. 3).$/N

&(% 5%'/", .%3; )..3$B8.%5 .(% .3)"5$.$/")# %\%'. ./ ;/M%;%".5 /@ .(% %".39 3).% )", /@ .(%

$"M%5.;%". 3).%6 B/.( ,%.3%",%, =$.( .(%$3 +/5.H5(/'4 M)#8%5N 1$")##96 .(% #)5. .%3; )''/8".5 @/3

.(% =%#@)3% '()"K% .(). =/8#, B% /B5%3M%, $@ .(% ),a85.;%".5 =%3% ./ /''83 $;;%,$).%#9 )@.%3 .(%

5(/'4N

Z% "/= +3/M% .(). ><NUC ')" B% 5/#M%, )")#9.$')##96 9$%#,$"K ./ ><NWCN X%.

T% & "' ! #%
%
8

'

& !
!!(

,

T, &
6*

<
1
2
3

2 !
!!(
/

L5$"K .(% @8"'.$/" J "7%6 =% =3$.% .(% #)= /@ ;/.$/" /@ 7 )5

-7

7
! "#! >%

#
?

#! >
! J "7%

$

! "#! >%
#
=&

>?

#! >
!
T,
7
"T%7! :! 9 "7%%

$
/

L5$"K .(% @8"'.$/" 9 "7%6 )@.%3 5/;% )#K%B3)6 =% ')" 3%=3$.% .($5 %-+3%55$/" )5

-7 ! "#! >%
#%
=&

>?

#! >

&
7! T, "T%7! :! 9 "7%%

$

! "#! >%
T,

E
: "#! P%!

,
=& 67

%"6

-F
!
E
T,T% "#! P%!

,
=& 67

%"6

-F
7

#! 6D"
1

/

h



&($5 ,$\%3%".$)# %R8).$/" $5 #$"%)3 $@ =% )++3/-$;).%

>6*

<
1
2
3

2 !
!!( 7

*! +

$" .(% ,%"/;$")./3N G/6 S")##96 =% =3$.%

-7 ! "#! >%
#
T,T% "#! P%!

%
=&

>?

#! >

&$3

4
: "#! P%!

,
=& 67

%"6

-

T% "#! P%!
,
=& 67

%"6

-
%
D"

! 7

5

6

)", ,%S"%

7! &
: "#! P%!

,
=& 67

%"6

-

T% "#! P%!
,
=& 67

%"6

-
%
D"

!
: "#! P%!

,
=& 67

%"6

-

"#! P% "' ! #%! 5
"#

,
=& 67

%"6

-
%
8

'

&" !
!!(

,

U & "#! >%
#
T,T% "#! P%!

%
=&

>?

#! >

&$
! "#! >%

#
"#! P% "' ! #%

6*
<
!
%
=&

>?

#! >

&$
/

&($5 K$M%5 85 .(% %-+3%55$/"

-7 ! U " "7! ! 7% $

)", .(% 5/#8.$/"

7 "F% ! 7*"
"E9 & 7!

1
#! ""E9

2
/

&/ '/;+8.% .(% 8.$#$.9 _/=6 =% +3/'%%, $" .(3%% 5.%+5N 1/3 5$;+#$'$.96 =% /;$. .$;% )3K8;%".5

8"#%55 "%'%55)39N E/"5$,%3 S35.

L

N
!

#
#! 8 &

"=! ?% ;<
6*

8

'

$
"
K

N
!

#
#! 8 &

"=! ?% ;<
6*

8

'

$%
8

'

& (
!!(

"I6+/

X%. #
#! 8 &

"=! ?% ;<
6*

8

'

$%
8

'

& (
!!(

& ?/

&(%"6

./0

%
L

N

&
! ./0 ? & > ./0I* & > ./0

I

I*
& ./0+/

13/; .(% ,%S"$.$/" /@ 7 =% ()M%

7 !
N

I%"6 # I !

%
N

7

& !
!!'

/

&(%"6 3%')##$"K /83 )558;+.$/"5 /" +/+8#).$/" ,9");$'56

./0

%
L

N

&
! ./0? & > ./0I* &

>

#! >
./0

%
7*
7

N

N*

&
& ./0+

! ./0? & > ./0I* &
>

#! >
./0

%
N*"

79

N*

&
&

>

#! >
./0
,7*
7

-
& ./0+

! ./0? & > ./0I* &
>?

#! >
F!

>

#! >
./0

%
7

7*

&
& ./0+/

Q]



*#5/6 =% )++3/-$;).%

9 !

;
"' ! #%

%
8

'

& !
!!(

7! :

<
P! "#! >% =! >?/

*,,$"K )", 58B.3)'.$"K 9! @3/; 9 ",%6

./0+ "F% ! ./0+* &

7 9

*
9 ",% G,

! ./0+* & 9
!F& P

7 9

*
'9 ",%! 9!* G,

! ./0+* & 9
!F& P "' ! #%

%
8

'

& !
!!(

7 9

*
'7 ",%! 7!* G,

! ./0+* & 9
!F& P "' ! #%

%
8

'

& !
!!(

"7* ! 7!%
7 9

*
""EFG,

! ./0+* & 9
!F&

P

U
"' ! #%

%
8

'

& !
!!(

"7* ! 7!%
1
#! ""E9

2
/

*++3/-$;).$"K .(% #/K6 =% ')" =3$.%

./0

%
7 "F%

7*

&
! ./0

%
# &

%
7 "F%

7*
! #

&&

!

%
7 "F%

7*
! #

&

!
7 "F%! 7*

7*

!
7! ! 7*
7*

1
#! ""E9

2
/

&(%5% 3%58#.5 9$%#,6 )@.%3 3%)33)"K$"K .%3;56

./0

%
L

N

&
! ./0? & > ./0I* & ./0+* ><NVC

&

%
>

#! >
?& 9!

&
F

&

9
P7*
U
"' ! #%

%
8

'

& !
!!(

&
>

#! >

:%
#!

7!

7*

&1
#! ""E9

2
/

Z$.(/8. #/55 /@ K%"%3)#$.96 =% 5%.

> ./0I* & ./0+* ! +/

&($5 $5 a85. ) "/3;)#$D).$/" .(). ,/%5 "/. )\%'. .(% 3%58#.5N Z% .(%" 58B5.$.8.% .(% %-+3%55$/"

,%3$M%, )B/M% $"./ .(% =%#@)3% @8"'.$/")# )", $".%K3).% ./ /B.)$" .(% #%M%# /@ =%#@)3% )55/'$).%, ./

.(% .3)"5$.$/" @3/; ) K%"%3$' $"$.$)# '/",$.$/" 7*0

R !
#

=! ?
" ( ./0 ? &

#

"=! ?%

%
>?

#! >
& 9!

&
!
P7* "' ! #%

1
2
3

2 !
!!( & 6E

%"6

=! ?& U
"
7!

7*
! #%)/

QQ



Z% ')" "/= '/;+8.% .(% M)3$).$/" /@ =%#@)3%6 =R 6 ')85%, B9 ) 5(/'4 =(%" .(% $"$.$)# +/5$.$/" /@
.(% %'/"/;9 $5 .(% 5.%),9 5.).%6 .(). $56 7* ! 7

!
N 13/; ><NVC $. $;;%,$).%#9 @/##/=5 .().

./0"LCN%% ! ./0"LCN% ! ./0"?%%! ./0"?% &

&

%
>%

#! >%
?% !

>

#! >
?& "9

"! ! 9!%
&
F

!

9
P7!

U %
"' ! #%

%
8

'

& !
!!(

&
>

#! >

:%
#!

7%!

7!

&,
#! ""E

"9
-

7".%K3).$"K /M%3 .$;% 9$%#,5 ><NWC

=R !
#

=% ! ?%
(./0"

?%

?
% &

%
>%

#! >%
?% !

>

#! >
?& "9

"! ! 9!%
&
& ><NWC

!
P%7! "' % ! #%

,
2"

3 "

- !
!!("

& 6"E"

%"6"

=% ! ?% & U %
"
7%!

7!
! #%)/

7" /83 R8)".$.).$M% 5%'.$/" =% @/'85 /" 5(/'45 .(). )\%'. .(% '/3+/3).% @3$'.$/"5 /3 .(% %".39

3).%N 7" +)3.$'8#)36 .(% @/##/=$"K +)3);%.%35 )3% .(% 5);% $" .(% +3%H )", +/5.H5(/'4 %'/"/;90

=$ >$ ?$ P6 )", 8N L",%3 58'( 3%5.3$'.$/"6 ><NUC )", ><NWC 3%,8'% ./ .(% %-+3%55$/"5 >VUC )", >VdCN

QT



0.075 0.08 0.085 0.09 0.095 0.1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

Eq
ui

ty
 S

ha
re

Monitoring Efficiency ,µM

Minority  Shareholders

Managers

Active Shareholders

i ?/.% ./ G8++#%".)39 1$K8.% *Q0 &(% K3)+( +#/.5 .(% %R8$.9 5()3%5 /@ )'.$M% 5()3%(/#,%356 ;$"/3$.9

5()3%(/#,%35 )", ;)")K%356 )K)$"5. .(% %c'$%"'9 /@ )'.$M% 5()3%(/#,%35O ;/"$./3$"K .%'("/#/K9N &(% 5.)3.$"K

+/$". @3/; .(% #%@. '/33%5+/",5 ./ .(% ,$5.3$B8.$/" /@ %R8$.9 5()3%5 $" .(% B)5%#$"% %'/"/;9 >&)B#% Q6 A)"%#

YCN

QU


